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MILITARY

MILITARY BUILDUP BUDGET CURTAIIMENT EXAMINED
Tokyo ASAHI JANARU in Japanese 30 Jan 81 pp 10-17

[Article by Hideo Ohtake, Assistant Professor of Law, Tohoku University: '"Inside
Story of the Making of a Military Build-up Plan"]

[Text] (Foreword by editorial staff) In spite of the widely expressed contention
that without an increase of at least 9.7 percent over the preceding year Japan-United
States relations would deteriorate, next fiscal year's defense budget increase has
been held down to 7.61 percent. This shortfall came about in gpite of loud and broad
support for a strcnger defense force accompanying anti-USSR propaganda and a trend
toward conservatism.

What happened during the process of putting the defense budget together?

- What actions were taken by the 'hawk' factions in the Liberal Democratic Party (LDP),
'defense dietmen' [Self Defense Forces and the Defense Agency Officials turned diet~
men], and former Director General of the defense agency, to defend the 9.7 percent
increase? When Prime Minister Suzuki suddenly announced a political decision to put
the defense budget under wraps by saying that "If the subject is forced at this point,
we are going to lose all." Why didn't the various factions within the party react
and resist vigorously?

The ensuing article investigates the political structure &.. power plays within the
LDP which had been aiming at broad increases in the defense budget and the general
public's opinion with regard to defense spending. '

[Text of Article] The decision as expressed in the government's proposed Japan Fiscal
Year [JFY] 1981 budget, to increase the defense portion at a 7,61 percent rate has
given rise to two lines of reaction from both those who desired a defense budget in-
crease and those who were against it. For example, the mass communication media
which is normally critical of defense spending increases, is of two opinions: On

the one hand, there are editorials which attach much significance to the fact that

in a total budget which has been held down to an increase of 4.3 percent, defense
not only hasa proportionately much larger increase but, though small, the increase is
more than that apportioned to socal welfare measures (7.6 percent); other editorials
question the wisdom of cutting by more than 2 percent, the minimum increase of 9.7
percent pressed on Japan by the United States, particularly at a time when it is
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showing a thrning-to-the—right trend. The situation is the same in opposite camp,
the political power camp, which in a self-laudatory way, claims that even this period
of economic crisis, the fact that defense expenditures have been alloted a higher
rdte of increase than that for the total budget should indelibly impress all concern~
ed that Japan is a full member of the western bloc. But there are those who apolo~
getically say that because there is still inadequate urderstanding by the general
public, surrendering to the Finance Ministry's pressure was unavoidable.,

Needless to say, these varied comments reflect differing policy positions and polit-
ical postures; it is necessary to note, however, that the budget is considered in
the light of differeing levels of priorities. Basically, during the 70's there was
an increasing trend to the right and during the past two or three years, a growing
"second cold war" atmosphere, With this as a backdrop, the increase of 7.61 percent
—-emphasis placed on frontline equipment--reflects a breakthrough in defense spending

_ which has been in a stalled state for the past 10 years. 1In contrast to that view-
point, in spite of the landslide victory in the double elections which enhanced the
hawks' position and the bold pressure applied by the United States which lead to an
official agreement that there would be an increase of 9.7 percent (11.9 percent with
the inclusion of personnel expenditure), counterattack from public opinion and
Finance Ministry forced the paring of the increase to the 7 percent level during the
actual compilation of the budget.

This article is aimed at investigating the elements which influenced the making of
the budget, particularly during the September-December period of last year. Although
it will be weighted to the developments during that last period, the political sit—
uvation which lead to increase consciousness will he viewed to prevent losing sight

of the big picture before making detailed analyses of events and situations and
describe the making of the final budget in terms of its political significance.

By the summer of 1980 several reasons favoring a broad based increase in defense
speriding had become clearly defined and made ready for introduction to the political
arena. With-a basic demand that the defense vudget be considered as a separate
entity, supporters seemed to be in a position to overwhelm the Finance Ministry's

cry for a compressed budget to cope with the economic crisis. The increase in Soviet
naval power in the Far East during the 70's and the invasion of Afghanistan in 1979
gave the right wingers in the LDP excellent justification for their demand.

The easing of U.S.-China, Japan~China relations, the SALT I representing progress in
detente, and the slowing of economic growth rate during the mid-70's had been rea-
sons for the government and the LDP to voluntarily apply a degree of restraint
against increase in military spending. The Fourth Defense Plan drawn up by the then
Director General of Defense Agency Nakasone was broadly whittled down and further
reduced in its implementation stage. This left such a large lag in planned defense
measures that the long range defense plan (Fifth Defense Plan) which was due during
the tenure of Sakata as the Director General of the defense agency, had to be
scrapped in its formative stage. This not only led to giving up on plans to attain
defense plans 1st through 4th at a faster pace, but also indreased the rear service
support and equipment structure with commensurate increase in personnel expenditures,
1 and spending on research and development lowered. With worsened economic situation
- under the lowe growth period during the tenure of Prime Minister Miki and Defense
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Agency Director General Sakata, the basic concept of defense forces and its defense
guideline, defense spending was limited by the cabinet to no more than 1 percent of
GNP which had the effect of being highly supportive of detente.

At this point, it is important to note that two major changes came into being. The
first was that the 'Sskata line' which gave up on rapid increases in defense strength,

- created a situation under which dependence on United States military was increased,
and manifested itself in the strategic plans involving the United States. We do not
have the space here but it is an undeniable fact that this will intensify and affect
more facets during the 80's.

The other point is that then Director General Sakata launched a vigorous public re-
lations campaign to promote "understanding" of the Self Defense Forces. Curtailment
of defense spending was a very convenient tcol to soften the impact on public opinion
(footnote 1). The Fukuda cabinet gave its support to the public relations campaign
and boldly took up defense problems, a turn about from the taboo that had been put

on defense discussions, and vigorously worked on the PR project. Subjects pertain-
ing to strategic planning and constitutional revision were brought up successively,
forcing the opposition political parties to make a 180 degree turn to the defense.
Without these two changes, the joint military strategic plan with the United States
refered to above, never could have been effected.

These measures taken in the 70's set the stage--objectively, if not subjectively--
for the move to increase defense forces during the 80's.

4 In this atmosphere, the Afghanistan problem presented the 'right wing' of the LDP
with a golden opportunity to accelerate its move to gain power. Of even more sig—-
nificance, however, was that during the past 2 years, pressure applied by the United
States on Japan was being radically increased; using rising economic friction between
Japan and the United States as a backdrop, congressional criticism of Japan's "secur-
ity free ride" intensified. This lead to gaining the support of the group which
viewed the Soviet threat lightly but which felt a need for eased pressure from the
United States. In other words, the concept of keeping a 1id on Japan's defense
powers for the purpose of promoting cooperation of the United States had to be
replaced by one which required increased defense force to achieve the same purpose.
The LDP was not alone in seeing the need for this change; the viewpoint became
widely accepted in the Foreign Ministry, the Ministry for International Trade and
Industry [MITI], and in private financial and economic circles which put much weight
on relations with the United States for political and economic reasons. This was

how a new consensus was formed among Japan's elite.

In this flow of events, an estimated increase of 9.7 percent was decided. This fig-
ure gave the footing for the Defense Agency to request a 12 percent increase includ-
ing the increase in personnel expenses and also to request that there be provisions
for further increases should there be changes in the situation. To the latter
request, Finance Minister Watanabe replied: '"Let's discuss that case by case as

the situation changes" which was taken as a 'response with understanding [positive].'
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Defense' Agency Accepts 9.7 Percent Increase Ceiling

When the political manipulations--which took place during the whole year [1980]--is
viewed on the assumption that the entire process was aimed at an increased ceiling
of 7.61 percent, a certain rationale can be discerned; confrontations and arguments
during the process of putting the budget together since last fall, all concerned
themselves with this upper limit. However, there is room to suspect that the
defense agency and the 'defense dietmen' were not fully appreciative of the rigidity
of this ceiling decision and because of that, the defense agency was guilty of mak-
ing two tactical errors in handling the ceiling problem.

The first error lay in the fact that during the summer months, it had failed to ob-
tain clarification on whether the increase in the rate of expenses pertaining to
personnel matters was included in the 9.7 percent rate of increase. It is believed
that the govermment's leadership purposely left this point vague to assure itself
room for later maneuverability. The Defense Agency, therefore, entered into the
final stage of formulating budget without clarification. As will be described later,
when the budget enters into the final stage of compilation, conflicts and coordina-
tion with other elements come to the surface, the defense oriented Diet members have
dispersed and support of the foreign ministry becomes undependable. Under such cir-
cumstances, it is only natural that the comsensus which had existed earlier breaks
down. Therefore, the decision-making time for budgetary requests is the only time
to obtain favorable decisions on such as personnel cost matters. By letting this
opportunity slip through its fingers, the defense agency forfeited the chance to
obtain appropriations to cover increased expenses pertaining to persomnel matters.

The second error was the Defense Agency's failure to include supplementary appropria-
tions in the budgetary request to cover contingencies under which the increase of
9.7 percent was found to be inadequate. The absence of a mechanism to ask for sup-
plementary appropriations was taken as an admission that the 9.7 percent increase
was in itself an unachievable figure. The fact that the defense agency accepted the
9.7 percent increase without a struggle was a source of disappointment and dissatis-
faction to defense oriented Diet and Foreign Ministry members. It is believed that
this passivity on the part of the defense agency resulted from pressures apriied by
agents dispatched to the budget people of the agency by the Finance Ministry and to
lingering legacy of defensiveness which kept it from riding the crest of the new
wave. In any event, by limiting itself to a ceiling of 9.7 percent dincrease, it was
inevitable that it had to retreat from it in the final stages.

It can be said then, that the 9.7 percent ceiling was the cause for the resultant
increase in the 7 to 8 percent level. What was the source of the power and how was
it manipulated to lower this 9.7 percent figure during the final stage of budget
making during the September-December period? How did the defense agency and the
national defense committee cope with this force? What were the polditical implica-
tions? It is our intention to investigate these political power plays and through
it, study the causes for defense spending being held down. We wish to present these
facts to determine whether defense spending can be controlled by the people itself.
We acknowledge that the Ohira-Charter agreement had a great impact on the situation
at the time, the passing of former Prime Minister Ohira and the defeat in the Novem-

ber elections of Carter, it lost much of its clout. Because of space limitations,
we will omit a detailed discussion of that aspect.

4
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Of the political entities which played major roles in the formation of the budget,
we intend to focus on the principal elements with the LDP in the investigative re-
port which follows.

Within the party in power, the ones who were most actively engaged in trying to in-
crease defense appropriations were policy groups made up of those who are commonly
called "defense dietmen." These men are members of the national defense committee

or security research association under the party's policy board. Using those organ-
izations as their point of departure, they worked hard to influence the party
leadership and the finance ministry., These organizations met jointly with the special
committee on military bases and frequently assembléd formal and secondary conferences
and had the chief or deputy chief of the defense agency make status reports. Reso-
lutions were drawn up at such meetings and they were submitted to the prime minister,
the chief cabinet secretary, the party's three directors, and the finance minister.
Sometimes its representatives would summon the accountants of the Finance Ministry's
bureau of accounts to brief them on the need for increasing defense expenditures in
support of the defense agency.

For example, on 24 December, a day in the highly critical period in the final stages
of budget making, it is reported that the office of the chief cabinet secretary was
taken over by about 25 members of the "defense dietmen" for about an hour and that

the atmosphere inside was likened to a "lynch Chief Cabinet Secretary Miyazawa' (foot-
note 2). However, such pressure tactics at decision time for appropriations occur

in the same way in other ministries and agencies and cannot be described as a depart—-
ure from the established pattern.

In the final analysis, the 'defense dietmen" whose actions could be described as out-
going or flamboyant, had no power base which could affect budgetary decision making
nor could they find any influential supporters to act for them behind the scenes. In
the first place, there were no "defense dietmen" who held influential political posi-
tions within the party and they lacked strong leadership. In the second place,
neither the Defense Agency nor the "defense dietmen" had any support from industrial
or organized grass-roots constituency groups. In the third place, they failed to
garner any backup from influential cliques or factionms.

- The leadership of theNational Defense Related Committee included such personages as
Minoro Genda (National Defense Committee chairman), Motoharu Arima (vice chairman),
Asao Mihara (Security Research Committee chairman), Noboru Minowa (deputy chairman).
These were the men who were in the forefront of those who spoke in behalf of the
budget. One glance at the roster should be enough to show the lack of any realis-
tically influential Dietman--with the exception of Mihara--or any with a central
stature in the party. The one person who was the most active and single minded in
his efforts, Minoru Genda, was apt to be an isolated figure within the party because
of his militaristic personality. He is completely inappropriate as a leader of the
national defense group. (footnote 3)
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There were rumors to the effect that the 'defense dietmen' and the party's leader-
ship were not in complete harmony. C(redence was lent to them by the fact that when
the party leadership decided to put the 1id on at the 7 percent level, it encoun-
tered much difficulty in getting the 'defense dietmen' to “strike their colors."
- Even after the Director General of the Defense Agency and the head of its adminis-
trative office had come to terms in the final stages, the 'defense dietmen' refused
to budge from their 9.7 percent position. The man who was assigned by the party
leadership to resolve this situation was a 'defense dietman' himself, former Director
General of Defense Agency Mihara. By acting as the only conduit from the party
leadership, he was able tc talk the 'defense dietmen' into accepting a truce but
the day to day relationship between the defense groups and the leadership was any-
thing but smooth.

Beside the situation described above, the men who have been described as 'defense

dietmen', had work to do on other budgetary appropriations with the exception of

Genda. Most of the 'defense dietmen' had as the nucleus of their constituencies,

members of the Families of Japan's War Dead Association. The finance ministry had

- . issued warnings that if defense spending was increased on a broad scale, survivor
benefits of those veterans could be adversely affected. Thus the 'defense dietmen'
were placed under countering pressures. (footnote 4)

Within the party there were several members of the Diet who were former director
generals of the Defense Agency such as Shin Kanemaru, Michio Sakata, and Yoshio
Hosota (Mihara mentioned earlier could also be included). Their views were favorable
to the Defense ‘Agency's. Although these persons are key figures in the party struc-
ture, they had to give prior corcern to budgetary appropriations of other ministries
and agencies and for that reason could not make adequate efforts in behalf of the
work on the defense budget. Kanemaru, for instance, was primarily of the "highways
clan" and in that capacity had to concern himself mainly with construction appropri-
ations; Sakata represented the cultural and education family and the elderly and
ther:fore had to become involved in education ministry's appropriations. The for-
eign ministry and foreign relations groups in the LDP who had vigorously aided the
Defense Agency in the past, had to turn their attention to increasing the appropria-
tions for foreign aid rendering almost insignificant assistance to the problem of
defense appropriations. Because decision making in the budget making process is
cyclical in nature with seasonal concentration of effort coming to a climax in

- ‘December, the 'defense dietmen' who formed the pressure group in the party, found
themselves fighting its battle in isolation (the trend of the consensus in the party
to the right stopped at the point of being the silent majority and failed to exert
any practical ianf luence.)

The minimal influence that the 'defense dietmen' could garner can be traced to the
failure of those Diet members to get the backing of influential industrial groups
and of any grass-roots constituency elements to organize and actively support them.
They did not buld a footing through those who represented arms industries within
the party.
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Defense Budget Making With No Link to Election Votes and Political Contributions.

'Defense dietmen' based their campaign solely on 'philosophy' (advocating the need
to have defense forces')--generally labeled as a 'confidence game.' Their approach
to the Finance Ministry was to argue for increasing the total defense appropriation
without spelling out the requirements in detail. According to persons concerned,
those who sought increases in appropriations for road conmstruction or expansion of
primary and secondary school facilities requested favorable consideration be given
to certain undertakings in given local areas; the 'defense dietmen' made no such
presentations for their requests to the Finance Ministry. If this is true, it be-
comes evident that in the negotiations phase with the Finance Ministry, the LDP's
political interest structure was not concerning itself with the budget making proc-
ess, ’

Let us investigate this problem from two viewpoints, In the first place, Japan's
arms industry complex is small; it has net developed to the point where, in any given
locality, it has a life or death grip on stability of employment or business trend.
In the United States where the military-industrial complex is a gigantic establish-
ment, the labor unions oriented arms industries form the vanguard in lobbying for
increasing (or against reducing) defense spending. Members of Congress whose con-
stituencies contain such interests represent those interests and play an important
role in influencing the various congressional committees concerned with defense mat-
ters. The hawkish arguments being put forth very recently by members ¢f the Japan
Democratic Socialist Party [DSP] may be a germination of such a pattern but no indi-
cations can be discerned in the LDP that any of its Diet representatives is reacting
to pressure by such constituents.

In the second place, as was seen in the Lockheed incident, a distasteful connection
has been created between munitions manufacturers and businesses and the leadership
of the LDP. This type of political rot has been subjected to close serutiny of
industries which are recipients of contracts within the confines of the budget. In
other words, there seems to be no indication that the munitions industries have uni-
fied to the point of being able to push up the total defense budget ceiling. Inso-
far as the next fiscal year is concermed, there is no evidence that the arms industry
made any direct overtures to the finance ministry or the party of the government.
(Because of the unature of the matter, we have to qualify that statement with 'as far
as the author can ascertain.') At least, defense costs have not been significantly
increased due to pressure from the munitions industry.

From the above, it seems evident that the request for increase in defense appropria-
tion stems cnly from an overall trend to the right in LDP's ideology and that there
has been no close ties to vote getting ardd political fund raising which is the LDP's
source of power--its 'money-powered structure.' To the contrary, we believe that by
placing emphasis on vote getting, the party is striving to balance party interest
with service to the constituency and deemphasizing the importance of political ideol-
ogy. The very structure of money politics itself is screening off the possibility

of the recent appearance of cold-war sentiment from filtering down to the mass level
and engulfing it.
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Of course, if, as is occasionally pointed out with reference to U.S. politics, right
wing ideclogy becomes enmeshed with special interests politics through a military-
:llndustrial complex, it is probable that that ideology and those politics will be
nurtured and will show growth. At the present time, however, we can discern no evi-

_ dence of such a development. The insignificant influence that the 'defense dietmen'
can muster attests that fact.

The leaders of the Fukuda faction, particularly Takeo Fukuda and Shintaro Abe who
were heavily imbued with hawkish philosophies and who held influential positions in
the power structure within the party, have the potential of turning the situation
around.

Fukuda as the leader of a key faction, is an element essential to the stability of
the Suzuki government; Abe is one of the LDP's troika--the comptroller of political
affairs, a position which controls budget making. (footnote 5) Moreover, since the
Afghanistan incident, the Fukuda faction began to show considerable sympathetic
understanding of Minoru Genda's defense philosophy. (Footnote 6)

It is a fact that on 23 December, a climactic date for final budget decision makiug,
Diet members of this Fukuda faction together with the Nakagawa group, mobbed the
joint committee on national defense matters and created quite a scene. This was
instigated by the fear that if no overt steps were taken Prime Minister Suzuki's low

N key approach would be written into the budget as was. It was carried out as a final
demonstration of protest. However, the assumption of an overly tough attitude at
this point would have upset the budget making schedule and would drive the Suzuki
cabinet which was administratively responsible for making budgetary decisions, into
an embarrassing spot. It is said that with this in mind, the government approached
the Directcr Genmeral of the Defense Agency through many channels and obtained con-

- ceasions from him.

Thus, the activities of the Fukuda group went beyond the bounds of policy confron-
tation and could easily have developed into an intraparty power struggle. For this
group to push on, it had to be prepared for a change in the government and, under
certain circumstances, cause a split in the party. Conversely, from the mainlinérs
standpoint, it was essential that the group for increased defense spending which was
conducting its campaign in the manner described above, be sealed off by all avail-
able means. It is reported that the reason that former Director General of Defense
Agency Kanemaru of the Tanaka faction who had been exceedingly vociferous in support-
ing increased spending in the fall became silent in December is traceable to these
political contingencies. The same consideration lead Executive Council Chairman
Susumu Nikaido who had, together with Policy Affairs Research Council Chairman Abe
proclaimed that if defense spending had to exceed welfare's, so be it, to become
discreetly quiet. So, after 10 December when Prime Minister Suzuki made his position
clear, a large crimp was put in the demand for increased defense spending.

There was no other channel through which matters concerning defense budget decisions
could be voiced except through Director General of Science and Technology Agency

Ichiro Nakagawa who could make comments from his seat in the cabinet since his is in
an uncommitted, carefree position.
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As demonstrated by the typical response to the Fukuda faction's activities, budgetary
decision making is a very important administrative responsibility for the cabinet

dnd the fact that the time schedule has to be strictly adhered to, maintenance of

the status quo gained momentum. So at the final accounting, Director General of

Defense Agency Omura and Deputy Chief for Administration Hara had to play the role -
of concilliators with 'defense dietmen'. In this instance, the balance though )

delicate, among the factions supporting the Suzuki cabinet favored maintaining the
status quo.

In addition to the above described factors, it must be pointed out that the budget -
making process inherently contains a 'gradualism' quality which leans to conservatism
and to keeping things as they were. This 'conservatism' tends to restrain rapid
increase in spending but simultaneously offers strong resistence to spending cuts.

That the 'welfare dietmen' who were in a more vulnerable position than even the

defense people (footnote 7) were able to assure themselves a growth rate equal to
defense's can be attributed to this quality. -

Budgets of most countries are, as a general rule, influenced by this tendency for
'gradualism' or 'incrementalism.' In this particular one in which each ministry and
agency tried to draw appropriations from the others, it had the effect of dampening
a broad scaled increase in the defense budget. In otker words, if the government
- leadership and the Finance Ministry made concessions to defense, there was a fear
that the other committees of the LDP would interpret it as a breakthrough and make
demands of their own which could not be repressed. As a point in fact, when approval
was given in August to handle defense's budgetary estimates as a special item,
"other dommittees within the party, feeling that the 'defense dietmen' had just
- about succeeded in getting the increase, showed signs of forming a 'me, too' move-
ment in unison." Discerning this, the party leadership lamented that "special hand-
ling of the defense budget has set all other committees on fire." (footnote 8)
Because of this bitter exper ience, matters pertaining to the defense budget could
not be cut out and handled separately after the autumn of the year. Moreover, since
the Finance Ministry assumed a tough attitude in keeping the total budget under
control, defense costs and other appropriation items were held to a 'zero sum' rela-
tion. For that reason, not only did it fail to gain the unfettered assistance of
the defense family and the support of other Dietmen who might have formed a cheering
section but instead, met opposition from the welfare group which charged that defense
should be held down. As you already know, Minister of Health and Welfare Somnoda
ledd this group but the social affairs committee of the LDP worked toward curtailing
any increase in defense costs. In this atmosphere a '"balance" philosophy began to
be heard and it became the instrument which was the determinant in budget decisions.

However, it would be incorrect to place the blame only on the lack of influence on
the part of "defense dietmen" and on nebulous "gradualism" or "incrementalism.” We
must not forget that within the LDP there were elements which were intent on repres-
sing defense spending and exercised their political clout to achieve it.

It is safe to assume that since the Ohira government these elements which consis- -
tently adhered to that line, existed in the party. Prime Minister Suzuki who suc-
_ ceeded Ohira, vigorously upheld that thinking. Although until December, Suzuki
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avoided making the increased defense budget problem from publicly becoming an issue
for prime ministerial decision making, he assumed a clearcut leadership role in the

- final stages of budget making in December. The decisive action which was to influ-

. ence the final outcome came immediately prior to the visit of Defense Secretary Brown

. of the United States on 10 December when he summoned top administrative officers of
the Foreign Ministry and Defense Agency. Referrin: to the strongly presented re-
quests by the leadership of those administrative cifices for the acceptance of a 9.7
percent increase, the prime minister said: '"The line of thinking (taken by those
offices) that Japan-United States relations would be impaired if the 9.7 percent
increase was not achieved is erroneous." With those strong words, he made it clear
that the requested appropriation would not be approved. During the meeting meeting
with Secretary Brown, he stated that considerations had to be given to welfare and
education and to a balance in expenditures and finances to shift the pressure. Then,

- on the 15th while briefing the conference of leaders of the government party on his
talks with Secretary Brown, it is reported that he made the following observation:
"Our country's defense consciousness has finally been aroused. Unfortunately, it
comes at a time when we are confronted with economic problems entailing the need for
tax increases. If the defense issue is pushed too hard now, there is a danger that
it [defense consciousness] will fade away. Under these circumstances, the wisdom

- of giving prominence to defense spending must be questioned.”

This judgment clearly indicated that the policy would be to hold the increase to
below 9.7 percent. After that the three directorates of the party each stated that
"the lowering of the 9.7 percent cannot be avoided,” and the promise to the United
States had to be withdrawn., After 20 [December] the defense agency shifted to
improvement of frontline equipment to keep within the reduced increase.

Under such circumstances, the pro-defense members' subsequent activities in behalf
of 'increase to 9.7 percent' was met by the Defense Agency as a mixed blessing.

In the meantime, Prime Minister Suzuki advanced to argument in defense of his dis-
avowal of the 9.7 percent increase. One was to the effect that "to push up only
defense appropriation could arouse the people's ire which could develop into obsta-
cles to realizing adequate defense budgets subsequent to JFY 1982." This is similar
to the line used in his briefing of Secretary Brown and to the statement to govern-
ment's party leaders' conference. The argument, with an eye to bringing in higher
consumer taxes, was along the following line: '"Curtailing social welfare programs
which directly affect the people, while increasing defense spending on a broad range
could arouse violent criticism against increased taxes and could put economic
revival in jeopardy." 1In essence, the argument was for the maintenance of balance
between welfare and defense.

Behind these arguments is the conviction that the '"leaning to the right" of public
opinion isn't strong enough to accept a big rise in defense spending. This convic-
tion stems from confidence as a politician in party politics. We cannot overlook
the fact that economic revival is the primary objective of the Suzuki cabinet. 1In
other words, the Finance Ministry's philosophy had succeeded in infiltrating the
Defense Agency, the Foreign Ministry, and the "defense dietmen." The argument for
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carrying out measures to rejuvenate economics even at the cost of some public oppo-

sition was given the higher priority; increasing defense strength was judged not to
be quite as important.

In any event, public opinion was the determining factor in the government leader-
ship's decision to clamp a 1id on defense spending. Furthermore, there is very
little doubt that the majority of Diet representatives of the LDP was in agreement
with this estimate of public opinion. Regardless of a Diet member's views on in-
ternational affairs or his position on nationalism, he felt that the people would
object strenuously to any broad scaled increase in defense spending accompanied by
cuts in funding public undertakings or welfare while taxes were increased. This
assumption was common throughout the LDP, LDP members have the reputation of keep-
ing in close touch with the grassroots in order to serve their respective constit-
uencies better. This practice has earned them the common saying that they are the
"home on Friday, back on Tuesday" bunch but it has made them very sensitive to public
opinion, particularly as it pertains to the elections, They attribute the in-party's
"defeat" in 1979 to Prime Minister Ohira's tax increase program and have guarded
against having that issued get tied into increase in defense spending. To cope with
reactions of public opinion, it has been pursuing a very pragmatic policy. It has
been able to maintain its position as the party in power for four and a half decades
by its flexibility and by keeping itself free of any ideological label. 1In this
instance too, as seen in his statement referred to earlier, the prime minister
exercised considerable discretion when he said in effect, "forcing the issue here
might result in retrogressing," in spite of the careful buildup of sympathy for
defense over the years since Director General Sakata's time.

Summing up the above points, it is evident that paralleling the Finance Ministry's
budgetary restrictions, public opinion with the LDP as intermediary, played an
important role in keeping defense spending increases under control.

- However, we believe that the leadership of the LDP estimated that there would be no
: criticism of defense cost increases if they did not relate to a tax increase or to
cuts in welfare spending. An upturn in the economy could present a turning point in
the fortunes of the defense budget. It is of great concern to the LDP that its
estimate of public opinion agrees with actual public consensus.

Footnotes

1. It is almost impossible to estimate the extent of contribution made by the var-
ious activities in the "turn to the right" movement since Sakata's incumbency.
Within the LDP itself, there is a strong inclination to credit autious discretion
as the guiding force in achieving results. Exemplifying this was Prime Minister
Suzuki's statement to the effect that since the efforts had brought us this far, let
us not lose the source and the momentum at this point by forcing a broad scaled
. increase in defense spending. This attitude was given clear approval within the
party. It is notable in this regard, that Sakata who had become a key figure among
the "defense dietmen", sounded a warning for discreet action as early as the summer
of 1980. (MAINICHI SHUMBUN 30 Aug 80)
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2. 'NIHON KEIZAT SHIMBUN 25 Dec 80

3. Refer to my paper "The Defense Issue in the Liberal Democratic Party," a Bupple-
ment to Law Studies Seminar publication "The Constitution and Defense" (recent
_ pbulication) with regard to Genda's personal history and philosophy.

4, Generally speaking, bonus related lobbies are among the best result getters of
all organizations that support the LDP; probably for that reason they have been
assured of getting the entire amount requested included in the budgetary draft.

5. With regard to the interplay between overt lobbying among party policy groups
and undercover activities involving factional leaders pertaining to budgetary decis-—
ions, an interesting behind the scenes article appeared in the ASAHI SHIMBUN 31 Dec
80. It pertains to the establishment of an annual postal fund for individuals,
describing in detail how the Ministry of Posts and Communications oriented Diet
representatives and Kakuei Tanaka/Susumu Nikaido (Chairman of the LDP Executive
Council) combined to overcome resistance from the Finance Ministry. It is also
allegéd that actions were taken involving subsidization of school text books by the
education clan of the Fukuda faction (ASAHI 25 Dec 80) There was a potential for
similar battle lines being formed between the pro-defense members and the Fukuda
faction.

6. With Mutsuki Kato and Ichire Nakanisi as key figures, the Fukuda faction's re-
search group took up the defense issue and with Takeo Fukuda as supervisory editor,
published "Japan From Now On; Defending Our Country In Violently Changing Times"
(Asahiya, publisher) in October 1980.

7. With regard to the welfare budget and the "uelfare dietmen" of the LDP, a publi-
cation by Tetsu Ashizaki '""Tales of Welfare Ministry's Cruelty" (Yale Publications,
1980) is a reference item.

8, CHUNICHI SHUMBUN 12 Aug 80.

COPYRIGHT: Asahi Shimbunsha 1981
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SCIENCE AND TECHNOLOGY

JAPAN'S SCIENCE, TECHNOLOGY POLICIES REVIEWED
Diet S & T Committee Chairman
Tokyo NIKKAN KOGY0D SHIMBUN in Japanese 19 Dec 80 p 1

[Interview with Hiromi Nakamura, Chairman of the Diet S and T Committee--place and
date not given]

[Text] [Reporter] We often hear the phrase "building the country on the basis of
technology." Where should the emphasis be placed in carrying out Japan's future
science and technology policy?

[Nakamura] We live in a small country, poor in physical resources such as energy
and raw materials, We face the 2lst century under these restrictions. Promotion
of science and technology is essential to a stable economy and a better life for
the nation. Where should the emphasis be placed in a policy for:promotion of
science and technology? As indicated by Director General Nakagawa of the Science
and Technology Agency, there are four main needs. The first is to secure funding
for research and development. Such funds in 1978 constituted 2.15 percent of the
national income. The plan is to extend this to 2.5 percent soon and to 3 percent
over the long term. The amount borne by the government in this will be expanded
from the present 28 percent to 50 percent. The second need is joint promotion and
improvement through government, education, and private business. The government
research facilities, universities, and various private research facilities should
be organically related. Third is greater development of independent technology.
Previous dependence on imported technology must be overcome by promoting original
technological development. Fourth is promotion of international cooperation. It
is necessary to actively promote cooperation with the developing countries as well
as with the advanced countries.

These four measures will be given priority and in the immediate future, science
and technology related to energy, especially atomic energy, and raw materials
will be actively developed. In addition it will be important to push ahead with
development of space, the ocean, the life sciences, and disaster prevention tech-~
nology.

[Question] 1In rebuilding public finances, the Ministry of Finance keeps a tight
drawstring on the money bags. What is the best way to squeeze out the necessary
money for research and development?
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Also, I would like to know what you think of issuing national science and technology
bonds as suggested by former Keidanren president Tsuchimitsu.

[Anewer] We were fortunate to have science and technology included as a top
priority in the budget structure in spite of difficult financial conditions. This
is proof that building the country on the basis of technology has become our goal.
The Scientific and Technical Council says that research and development expenses
should be increased to 3 percent of the national income. We must increase them at
least that much.

In order to do this, whether we use Mr Tsuchimitsu's suggestion of national science
and technology bonds or not, some special revenue sources will have to be developed.
The Tsuchimitsu plan will have to be studied carefully but since we are presently
trying to reduce the amount of public bonds, the timing is bad for this. I would
like to consider this as a special revenue source after a certain interval.

[Question] 1In technological development, the relationship between universities,
government and public research institutions, and private industry often becomes
a matter of controversy. What do you think is the best system for carrying out
such research.

[Answer] I think it is best to have a division of roles--thé university pérfc_:rm—
ing basic research, the government institutions doing applied research, and private
industry working on industrialization and commercialization. At present, the
private sector is shouldering at least 70 percent of the burden so I think it is
necessary to increase the government's share. In addition, an organic relation is
necessary between government, education, and private business., The Science and
Technology Agency is planning to establish the "Original Science and Technology
- Promotion System" next year. In this unique system, the best brains will be
gathered from the universities, special public corporations, and thé private sector
and under a leader they will develop certain advanced technologies. For a start,
four subjects have been chosen for development including ultra-fine particulates
and fine polymers. We definitely want to institute this fluid system of changing
researchers.

[Question] Government and public research facilities are accused of being less
efficient than private institutions. There are even those who advocate a system
of contracting research out to private industry. What do you think about this?
And what is the best way to raise efficiency?

[Answer] In view of the national character, I don't think that a research contract
system would sit well with the Japanese people. "Piecework payment" also seems
strange but I would like to consider it in the light of the contract system used

by other countries. The significance of building the Tsukuba garden city for re—
search lay in this area but I would like to watch its development further to see

if it works well or not. My true feeling is that I'm a little doubtful that we

can get results by imitating foreign methods.

However, it is necessary to eliminate redundancy in mutual research efforts and T
would like to see cooperation and exchange of information.

1k
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[Question] Training of human resources is necessary for development of independent
- technology. Some say that with our present uniform education we cannot develop
creativity. How do you feel about this?

[Answer] Training of human resources is not only important for science and tech-
. nology but it is urgent to train and secure superior scientists and engineers. It
- is often said that there is a shortage of scientists and engineers but.as of April
1979 there were 280,000 scientists and engineers in the country. That is 24 re-
searchers for every 10,000 people. This is third in the world behind 39 per 10,000
in the Soviet Union and 27 per 10,000 in the United States. In view of this, we
cannot state flatly that there is a shortage.

Furthermore, in 1979 there were 150,000 students who graduated from colleges in
scientific and technical subjects. However, quality is more of an issue than
quantity. For example, the study of ultimate materials and the life sciences is
urgently needed and a shortage of researchers in this area will become an issue.

It is claimed that the Japanese are low in creativity. We need to think about re-
forming the present "examination hell" type of examination system and create an
education system that will train people to be more creative. In this sense, hold-
ing the International Science and Technology Exposition in 1985 should give motiva-
tion to our young people. We expect a great deal from this exposition. (Special
Technology News Gathering Team) ° .

COPYRIGHT: Nikkan Kogyo Shimbunsa 1980
Industries' Views
Tokyo KOGYO GIJUTSU in Japanese Vol 22 Jan 81 pp 30-31

[Article by Sadakazu Shindo, Chairman, Committee on Industrial Technology, the
Japan Federation of Economic Organizations]

[Text] Today, as we enter the 80's Japan is working toward building itself on the
: basis of technology. In order to achieve long-term stable economic growth and im-
, prove the structure of industry, the development of creative independent technology
‘ is an urgent task. It is necessary for the entire country to work together to pro-
mote Innovation. :

There has been a strong tendency for our country to depend on foreign imports for
the seeds of innovation. We have built up our present economic power chiefly by
improving technology for use in mass production. However, from now on, while cul-
tivating more original technology than in the past and working to revolutionize
industrial technology, we must make greater contributions to the maintenance and
development of international economic society. We must develop technology to break
out of the restrictions on resources and energy, and to preserve the environment

as well as providing technological cooperation to the developing countries.,

The industrial sector, through the Keidanren Industrial Technology Committee,
thoroughly studied measures for promoting innovation and put out "Our Views on
Promotion of Technological Development" in May 1979 and, together with the -
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Technology Association, prepared the."Views on Promotion of Technological Innova-
tion." Below I would like to introduce a few of the main ideas from these reports.

Promotion of Lead and Basic Technology Development

Lead technology and basic technology will play a major role in dramatically expand-
ing technological development and nurturing the seeds of innovation to make progress
in technological development in many fields. The history of technology demonstrates
this, even without the prime example of the Apollo project in the United States.
Keidanren took an opinion poll in February 1979 about major technology development
issues. It asked which technological fields Japan should emphasize in future
development. The questionnaire was given to 165 top executives in charge of tech-
nology mainly in manufacturing industries and they were asked for their evaluation
of 75 categories of technological development helpful to the long-term advancement
of the Japanese economy.

The top fifteen categories selected as a result of the survey as the most important
items are shown below grouped according to general areas of technology.

(A) life sciences: (1) basic scientific research (2) application technology for
biochemical reactions, etc. (3) anti-cancer and anti-viral agents

(B) energy: (4) reprocessing of spent nuclear fuel (5) . radioactive waste disposal
(6) solar energy application technology (7) waste-heat application technology and
systems (8) energy storage and transport technology

(C) resources: (9) resource cultivation fishing system (10) technology for effec-
tive utilization of water resources

(D) new materials: (11) energy conversion substance
(E) electronics and information: (12) light technology (13) new substance

(F) municipal and social: (14) technology for prevention of natural disasters (15)
new city traffic system

On the basis of these questionnaire results, Keidanren further evaluated the order
of priorities, etc., in the Industrial Technology Committee. As specific fields of
lead technology, it chose nuclear power, aerospace, oceans, life sciences, safety
and disaster prevention, information, and soft technology and the basis for these,
new devices and ultimate miterials, as important issues. And it has worked on the
government to promote tech-ological development in these fields.

Expansion of Research and Development Funds

Much of our country's technological development has been achieved through the
activity of the private sector. However, in lead and basic technology development,
there are many areas in which the risk is great and huge amounts of investment are

necessary or the market mechanism does not work well. There are built-in limits
to what can be done by private investment alone.
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Along with greatly expanding the science and technology budget, and increasing the
allocation to the private sector, it is desirable to bring in a resilient budget
system. Since Japan does not make huge expenditures for arms and aercspace as do
other countries so it is often pointed out that we are lacking in technological
influence from ultimate technology. Therefore, from now on more active financial
cooperation from the government will be necessary in developing lead and basic tech-
nology.

In "Our Views on tfe Promotion of Technological Development," Keidanren asked that
the government resolve to double the science and technology budget for three years
beginning in 1980 and - that the goal set by the Scientific and Technical Council

in ReportNo 5 of April 1971 of expanding research and development funds to 3 percent
of the national income be achieved early.

Also, the governments' share of the research expenses used by private enterprise
was only 1.7 percent in Japan (1977) compared to 34.9 percent in the United States
(1977). 1t is estimated that the effect of government aid extended to research
and development in the private sector is greatér than that of public investment.
We have also worked hard to get the government to increase the allocation of funds
to the private sector by large increases in subsidies and commissions.

Promotion of Creative Science and Technology and Basic Technology for Next-
Generation Industry

On the basis of the circumstances mentioned above, the government has announced
major policies to be instituted from 1981 on. These include the "Basic Technology
Research and Development System for Next-Generation Industry" according to which
MITI links the seeds of innovation to practical applications and the "Promotion
of Creative Science and Technology" under which the Science and Technology Agency
will search out the seeds of innovation. We of the industrial sector believe that
this plan is praiseworthy for its extremely good timing. The Keidanren and the
Technology Association together prepared the report "Views on Promotion of Tech~-
nological Innovation" and have worked to have these aims realized.

In these plans we picked out new devices and ultimate materials, as did the
Keidanren, as essential basic technology for establishing technologically advanced
industry from 1985 on. There are new industrial fields such as the cultivation of
biotechnology which can have great influence on future technology and are suf-
ficient causes for great hope. We believe that the industrial sector should
cooperate as fully as possible by having superior engineers and technicians parti-
cipate in these plans.

However, Japan must do its part internationally as a locomotive force in tech-
nological innovation, so it is not an exaggeration to say that the execution of
these plans is just the first step. A great deal of money and risk will probably
be required over the long term to develop innovative technology from now on. Also,
it will be necessary to train people especially to link up highly original ideas
with creative technological development. With respect to this point, the govern-
ment will have a great role to play, in addition to its financial role, in
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- creating an effective alliance between government, education, and private business
by expanding the opportunities for exchanges between first-line researchers,

In the plans of both MITI and the Science and Technology Agency, the utilization of
the research and development capacity of private industry is emphasized, In order
for the private sector to actively promote technological innovation it is of course
necessary for the industrial executives to be highly motivated and involved. How-
ever, the government must give sufficient consideration to the results of research
and development in order to bring out the creativity of researchers and produce a
‘ large quantity of superior research. In other words, it will be more necessary

than in the past to give incentives to the private sector in patent jurisdiction
and licensing.

We believe that in Japan the industrial sector must take the leading role in pro-

moting innovation in the future as well as at present. As it does so, it will be

essential to strengthen the interaction and organic relationships between govern-—

- ment, education, and the private sector and carry out sufficient basic research.
The new plans announced by the government to promote technological innovation will
be an important test case.

In conclusion, we would like to point out the need to seriously explore the role
to be played by science and techmology in opening up a more hopeful 21st century,
constantly paying attention to the harmony of socilety as we make progress.

Financial Resources
Tokyo NIKKEI SANGYO SHIMBUN in Japanese 1 Jan 81 p 19
[Article by Kozo Sasaki, Editorial Staff]

. [Text] The phrase "building the country on the basis of technology" seems to have
taken hold as the path which our country should travel in the 80's. For this pur-
pose, it will be necessary for the government, private sector, and educational
establishments to work together even more actively than in the past to promote
research and development. Creative research which will produce the seeds of tech-

- nological innovation is especially needed. This will require large amounts of
research and development funds over the long term. The procurement of revenue
sources for future research and development is becoming a major issue for this
year's science and technology administration.

- Private Sector's Burden Heavy in Japan

Total research expenses in Japan for 1979 were 4,080,100,000,000 yen. 0f these,
the government (national and local public organizations) bore 29.8 percent. The
private share continued to be large. In all other advanced countries, the govern-
ment share is greater than in Japan. It is approximately 50 percent in the United
States, the United Kingdom, and France. Even leaving out defense research ex-
penses, their governments' share of R & D expenses is greater than Japan's. The
percentage of the GNP (or national income, NI) serves as a yardstick for measuring
the amount of research investment. In 1977, it was 1.81 percent. This is higher
than other advanced countries.
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In response to this situation, the Scientific and Technical Council (advisory body
to the Prime Minister) suggested in a report in May of 1977 that the percentage of

Z the NT be increased to 2.5 percent in the near future and to 3 percent over the

- lodg term. The Industrial Structure Council (advisory body to the Minister of
International Trade and Industry) made an interim report in April 1980 on its
vision of MITI policies and specified that the percentage of the GNP spent for R & D
should be increased to 2.5 percent in the mid-80's and 3 percent in the late 80's
and that the share borne by the government should be increased to at least 40 per-—
cent. In May 1979, the Keidanren proposed that the science and technology related
budget be doubled over three years beginmning in 1980 and the Kankeiren (Kansai
Federation of Economic Organizations) proposed in December of last year that the
NI percentage should be increased to 3 percent and the government share of research
expenses should be doubled, Then at the end of last year, prior to formulation of
the 1981 budget, the Science and Technology Cabinet Liaison Committee (chairman,
Director General of the Prime Minister's Office Nakayama) specified in their
interim report "Concerning the Status of Science and Technology Policies" that the
GNP percentage should be increased to 2.5 percent in the near future and 3 percent
over the long term. In addition, the Technology Association and the Comprehensive
Research and Development Organization have expressed similar views.

4 Trillion Yen for Atomic Energy Program

The scale of future technical development will tend to increase and many issues
must be faced which entail risks. Judging from projects in process now, huge
expenditures are expected. Atomic energy is expected to be the leading alternative
energy source and approximately 4 trillion yen in research and development expenses
will be necessary from 1978 to 1997 for the long-term utilization plan for nuclear
research and development (established in September 1978). Space development will
require approximately 3 trillion yen from 1979 to 1992 (space development set in
March 1978). The Sunshine Plan is estimated at 700 billion yen and the Moonlight
Plan is also estimated at 700 billion yen.

How much R & D spending is necessary in the future? According to the calculations
of the Research Investment Subcommittee of the Scientific and Technical Council
the government investment from 1980 to 1990 will be 12 trillion yen. This is an
accumulated total of all the R & D expenses to be incurred in the various programs
- of all the ministries and agencies. To achieve this will require a 21 percent

average annual rate of increase in government expenditures. If this happens, the
percentage of the NI used for R & D will be 2.8 percent and the government's share
of the expenses will be 41 percent, almost meeting the proposals of the various
related organizations,

Unless the government expenditures are increased at the rate of 21 percent every
year, the necessary R & D expenses cannot be secured. Therefore, it is essential
to search for new revenue sources. First, the limits of the budget must be removed
at the stage of roughly calculated requests. The 1981 budget was restricted to a
growth of 7.5 percent over the previous year. As long as this system exists, we
cannot expect a large increase in science and techmology promotion expenses from
CGeneral Accounts.
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As new revenue sources, we can consider (1) switching of public corporation revenue
sources, (2) expanded object taxes, (3) national science and technology bonds, and
(4) utilization of the government investment and loan program. Included in the
public corporation revenue sources are special highway revenue sources such a8
gasoline taxes and automobile weight taxes which are desired by many.organizations.
They are used for road maintenance and construction, but as of 1979 the percentage
of paved roads in Japan was 85 percent so the roads are in rather good condition.
Some of this revenue source could be diverted to the science and techndlogy related
budget.

- Beginning in 1980, an energy related R & D promotion policy was instituted with a
power plant development promotion tax and petroleum taxes as revenue sources. This
concept could be enlarged to establish (1) a resource consumption tax and (2) an
environmental destruction tax. With the resources consumption tax, those who con-
sume exhausted resources would bear the research expenses for developing substitutes
for these resources. This is being done in connection with energy now. In addition,
users of nickel, cobalt, or manganese, for example, would be made to pay the re-
search expenses for developing manganese deposits lying under deep ocean floors.
Also, the environmental destruction tax would tax those (automobile companies,
factories, civil engineering and construction businesses, etc.) who perform acts
adversely affecting the environment even within the bounds of environmental stand-
ards or regulations. It would be used for necessary R & D for environmental preser-
vation.

Issuing Science and Technology Bonds

In addition, former President Tsuchimitsu of Keidanren is suggesting the issue of
national science and technology bonds. Under this concept the results of present
research on such things as nuclear fusion and cancer will benefit the next genera-
tion of the people and these research and development expenses will be justly paid
by both the present and the future gemeration. Briefly, the present construction
bonds should be reevaluated, the R & D expenses should be viewed as productive
operating expenses from the point of view of the national economy, and part of the
construction bonds should be diverted to research investments. Furthermore, the
government investment and loan program should be actively utilized, for example, to
construct the fast breeder prototype reactor (the Monju), uranium enrichment pro-
totype plant and certified advanced converter reactors.

Japan is proclaiming the building of the country on the basis of technology in the
1980's, but it cannot possibly secure the necessary R & D funds on the basis of
previous ways of thinking. Fortunately, the government created the Science and
Technology Cabinet Liaison Committee last year, and in the formulation of the 1981
budget, the "Voluntary Committee of Young Diet Members Concerned about Technology"
of the LDP asked the government to give special consideration to the science and
technology budget. Through this activity, the "promotion of science and tech-
nology" was included as one of the five pillars of the LDP budget formulation pro-
posal and the importance of science and technology development is gaining recogni-
tion from politicians. So as not to lose this opportunity, this is the year when
the Science and Technology Agency, which is responsible for science and technology
administration, should act quickly to consider thorough-going policies to secure
revenue sources for research and development.

COPYRIGHT: Nihon Keizai Shimbunsha 1981
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'NIHON KEIZAI SHIMBUN'Editorial
Tokyo NIHON KEIZAT SHIMBUN in Japanese 5 Jan 81 p 2
[Editorial by Hideshi, Hasegawa, Chief, Science & Technology Division!
|7ext] Ways to Build Japan on the Basis of Technology in New Environment

The idea of building the country on the basis of technology is loudly proclaimed

by both the government and the private sector. 1In such books as Alvin Toffler's

"The Third Wave" and Schreiber's "The World Challenge," Japanese technology has a
high international reputation. Why technology now? Maybe it is because in this

age of restriction and uncertainty, technology seems to be the only bright point,
the only clear hope.

So then, what do the people of Japan expect from technology? What role do they
want it to play? If we avalyze the reasons and background for the demand to build
the country on the basis of technology, the first thing we find is the hope for
technological breakthroughs. The economy of the 80's will be trying to stave off
problems from all directions. The rest of the world and Japan are similarly deeply
troubled by multi-faceted growth-restricting factors such as energy, resources,
environment, food, and population. Cannot the ceiling and walls steadily closing
in on us be knocked away at one blow with some technological breakthrough like a
new energy source? It is probably natural that people look to technology as a way
out.

Next is the hope for improvement of daily life. A central breakthrough in large
scale technology will not occur for some time but even if the economy is forced to
decelerate and grow slowly for a while, we cannot stand a stagnation and suspen-
sion of progress in society. If expansion of volume is restricted, we at least
want a deeper content and higzher quality. Even in a small scale, if we introduce
many new and improved technologies in equipment, processes, and labor, added value
_ and productivity will go up and the economy and quality of life will improve. The
deterioration of capital plant and equipment can be prevented and international
competitiveness can be maintained. Consumers and businessmen both have these kinds
_i of expectations of technology.

Third is the opening of new markets through technology. This is the hope of the
industrial sector for a new frontier. Japan is poor in both energy and resources
and has no other way of proceeding but to export as a factory for the world. The
pressure from friction in foreign markets is building against existing export indus-
tries such as shipbuilding, steel, automobiles, and home appliances. Now is the
time to put in other players from the bench and we must cultivate new export indus-
tries with appealing products and international competitiveness. Even domestically,
the demand for old products and services is stabilizing and new products and ser-
vices must be developed to avoid saturation of the market. Therefore, the seeds of
technological innovation are under scrutiny.

Fourth, from the point of view of comprehensive security, there is a demand for
securing a right to speak in international affairs, using Japanese technological
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strength for bargaining power. Japan is a great economic power but limited in
resources and military power. It must get recognition for its existence in terms
of East-West and North-South issues with technology as the only stremgth it can
call its own. It is expected that, in the future, technology transfer will be an
important item in transactions that can be changed into money and goods.

Autonomous Cultivation of Advanced Technology

Now, does advanced technology that could meet these demands actually exist in
Japan? One specific example is the VLST which has been developed with a public and
private investment of 70 billion yen and is now bearing fruit in the age of micro-
computers. A second example is the program for developing optical industrial
technology started with cooperation between government and private industry. It
has already resulted in domestic production of the world's longest and best-
performing optical fiber. Plans are moving ahead for laying a third Pacific cable
on the ocean floor around 1985 using optical fibers. Development of optical com-
puters is even included in the schedule. These are candidates for a new group of
industries based on technology.

Technological innovations are also occurring in the area of materials. Chemical
rav materials were previously traded in ton quantities. Now new "fine chemicals"
for medical use have high added value, up to several million yen per gram. New
ceramics are stronger than metals and susceptible to precision shaping. Trial
production has begun on ceramic engines for automobiles. The progress in life
sciences and biotechnology has potential strength to revolutionize chemistry,
medicine, and fermentation. Hope has appeared for mass producing a special drug
for virus diseases, interferon, and for controlling cancer.

Nuclear fusion, known as the "no. 4 fire" can take an almost unlimited amount of
energy from the ocean. The JT60 in Tokai Mura will attempt to create 100 million
degrees of heat. The ocean satellite will be launched in three years for aerial
observation of the economic water region which is 12 times the size of Japanese
land. Also, the linear motor car, which has been rum at 500 kilometers per hour
without a driver, will soon be tested with a driver. All of these things have
raised the reputation of Japanese technology and they will certainly raise the
total strength of our security.

These are only a few examples. If all of the seeds of new technology which are
being worked on now or planned in Japan blossom together and bear fruit, it will
create a huge surge of technological innovation. There is sufficient strength
hiere to greatly extend the limits of growth. However, seeds alone are not enough.
Independent efforts at development are essential to nurture the seeds and make
them blossom and bear fruit, This implies increasing government assistance, but
Japan is already the third largest research country in the world, behind the United
States and the Soviet Union. We should first consider measures for fully utilizing
the research resources which we have.
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National Concensus for Technology Policy

Japanese research investments are presently estimated at approximately 5 trillion
Yen. There are about 600,000 persons involved in research. In both money and
personnel, we rank third behind the United States and the Soviet Union. There are
not many countries in the world with this much research capacity. Japan has this
much responsibility for research not only for our own economy but toward inter-
national society. Science and technology research expenses for 1978 were 2.5 per-
cent of the national income. The Scientific and Technical Council's long~-term goal
of 3 percent should be achieved but it is time that we switched from quantity to
quality, to an emphasis on output rather than imput. It is important to give more
direction to research themes, to motivate researchers, and allocate research ex-
penses selectively.

There is no need to insist on the narrow framework of science and technology ex-
penses. If the subject research is truly original and the technology is imnovative
there will be many opportunities to apply and test it. ' There will be no lack of
funds, not only for research but for education investment plant and equipment
investment, public corporation investment, and funds for application in social
welfare and foreign aid. How many technologies can pass the tests of utility,

. economy, and social relevance and be fully developed in the 80's.

The Japanese like novelty and have been open to new technology but a subtle
psychological change has occurred in recent years. The problems of enviroament
and safety and the appearance of test tube babies and DNA exchange have given the
average person a vague apprehension about science and technology. What is tech-
nology for and who is it for? The real starting point for a new Japan built on
the basis of technology is to reevaluate the essential nature of technological

- civilization.

In Japan, food and clothing are sufficient and over 90 percent of the people
feel that they are middle class but if we look carefully around there are many
deficiencies and causes of dissatisfaction. We live buried under furniture in
small houses that have been likened to rabbit hutches. Every day we ride in
shaking commuter trains crowded to 2.37 times capacity where even the holding
straps have been mistaken for people. The important issue for technology from now
on is to provide and improve not only mass-consumption goods, but social capital and
services that are now lacking. If the faith and hope in techmology are lost there
will be no tomorrow for the Japanese race. So a national concensus on building the
- nation on the basis of technology must be built through a process of sufficient
dialogue and prior evaluation.

COPYRIGHT: Nihon Keizai Shimbunsha 1981
Review of Government Programs
Tokyo NIKKAN KOGYO SHIMBUN in Japanese 26 Jan 81 p 1

[Text] Tsukuba Center Focuses on Important Points
The Agency of Industrial Science and Technology of MITI has formulated a policy of
beginning soon to reevaluate the content of research in the Tsukuba Research
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Center (nine research organs) and the agency's seven testing centers in order to
improve the research organization and respond to the need of building the country
on the basis of technology. The: policy is to clarify the character of the seven
testing centers::in all parts of the country as nucleus research for facilities for
regional technology, bringing out the special characteristics and traditions of
each region., The organization of the Tsukuba Research Center was established last
March. Each of nine laboratories there does focus research on selected advanced
technologies. It is thought that by this selective approach, they can better ful-
£111 their function as the "brain centers" of Japan. A personnel cut was proposed
due to financial difficulties, so it was judged necessary for each research organ
to do specialized research in its particular field and to avoid redundancy as much
as possible between laboratories and testing centers in order to increase the re-
search effectiveness of the Agency of Industrial Science and Technology. There was
also a goal of preparing the research organization to respond to the present age of
regionalism.

The testing laboratories of the Agency of Industrial Science and Technology aré
composed of nine research organs which were transferred from Tokyo and its vicinity
to the Tsukuba garden city for research, which comprise the Tsukuba Research Center,
and the technology testing centers in seven locations throughout the country. Of
these, the testing centers in the various regions, the Hokkaido Industrial Develop-
ment Testing Center and the Tohoku, Nagoya, Osaka, Chugoku, Shikoku, and Kyushu
Industrial Technology Testing Centers, have achieved tremendous research results.
However, the testing centers rooted in regional characteristics and traditioms
have a tendency to become weak and their work overlaps a great deal with the re-
search at the Tsukuba Research Center. Even though it seems natural for there to
be some overlap in research content, it is necessary to take a new look at policies
for utilizing the advantages and special characteristics of the technology testing
centers.

The Agency of Industrial Science and Technology has decided that regional charac~
teri-tics can be brought out by selecting core research fields for such testing
center--coal related subjects for the Hokkaido testing center, geothermal energy
for Tohoku, ceramics for Nagoya, housing for Osaka, ocean development for Chugoku,
paper pulp for Shikoku, and synthetic materials for Kyushu, In this way the agency
intends to bring out the character of the centers as central research organs for
the regions. The Osaka and Nagoya Industry Technology Testing Centers are larger
than the others and have a record of results so it will be difficult for them to act
as centers concentrating on only one field. However, the policy for actually
carrying the measures out, is to investigate the actual situation in each testing
center and respect the opinions of people in the centers.

The Tsukuba Research Center, on the other hand, is composed of nine research
organs--the measurement laboratory, the machine technology laboratory, the chémical
technology laboratory, the microorganism industrial technology laboratory, the

. high pdlymer fiber laboratory, the geological survey laboratory, the electronic

technology comprehensive laboratory, the product science laboratory, and the pollu-
tion and resource laboratory. It aims to be the "brain center" of Japanese
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industrial technology research. There laboratories were moved completely from the
Tokyo area to Tsukuba by last March and all of them are operating smoothly now.

In order to further improve the research capacity, the agency says that it will be
necessary to narrow the focus on the particular research fields of each laboratory.
They will be working at the forefront of their respective fields. The agency policy
is to create organic links between all the laboratories and testing centers and
construct a research organization which will correspond to both the building of the
country on the basis of technology and the age of regionalism.

COPYRIGHT: Nikkan Kogyo Shimbunsha 1981
STA Director General
Tokyo NIKKAN KOGYO SHIMBUN in Japanese 2 Feb 81 p 1

[Interview with Ichiro Nakagawa, Science and Technology Agency Director Gemeral--—
place and date not given]

[Text] [Reporter] The Scientific and Technical Council has been given a budget
- frame for the first time. I would like to ask what your feeling is about this,
Minister.

[Nakagawa] For the first time, the Scientific and Technical Council has received
a budget of 3.35 billion yen in science and technology promotion coordinating
expenses. This means that the council will have greater coordinating powers and
will work actively to promote our country's science and technology. Reasons for
this include the large gap between public and private research expenditures for
science and technology in comparison with the advanced countries of Europe and
the United States and the fact that this lag is becoming evident. Therefore, the
suggestion was made to give substantial powers of coordination to the Scientific
and Technical Council, the advisory body to the Prime Minister, The Science and
Technology Cabinet Liaison Committee also agreed and the plan was carried out.
Japan's budget for science and technology is about one trillion yen so in the be-
ginning there were some who felt that the council should get 50 billion yen. But
since we were just starting out it was decided to begin with 3.35 billion yen.

[Question] It would seem that actual operations will be difficult.

[Answer] With the cooperation of the Science and Technology Agency, this is under
study right now. At any rate, it is a new venture and if it stumbles at this
stage it will cause difficulty for future science and technology administration.
Therefore, it is necessary to proceed carefully. At the same time, if it functiomns
well, the budget could easily be expanded to 50 or 100 billion yen as in the
original conception.

However, if it fails, it is reported that the Ministry of Finance will not provide
a budget next year.

The first use of this money will be to promote creative science and technology
_ using a flexible research system and to employ personnel to coordinate and promote
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special research. The problem is what subjects to choose for research. Probably
research will be concentrated on basic research areas in which we are gemerally com-
sidered to be lagging and in research and development at a top international level.

[Question] When it comes to coordination, it will be necessary to obtain the co-
operation of the various ministries and agencies.

[Answer] In government offices, battles over jurisdiction and prexogatives always
occur. Unless this is controlled it will be impossible to have real research and
development. It is important to have competition in carrying out development but
unnecessary investment for this purpose should be avoided. If the Scientific and
Technical Council has the executive authority for the science and technology pro-
motion budget, it must be obeyed. That's why the Scientific and Technical Council
must be set up with coordination powers.

[Question] When exactly will things be made definite?

[Answer] At present, we are making the views of the Scientific and Technical
Council members on research subjects and how they are to be allotted. And our
office ‘is coordinating this with other ministries and agencies, I believe that
things can be decided by March.

" [Question] The utilization of private efforts also requires attention, does it

not?

[Answer] As an example, the government is providing aid to the Asahi Chemical
Industry Company for research and development in uranium enrichment. I believe
that the government should go right ahead providing aid as a means of utilizing
the activity of the private sector. Also, creative science and technology should
be promoted by the public and private sectors working together, this can be done
through the flexible research system involving government, education, and private
enterprise which will begin operating in 1981.

[Question] However, just throwing out money is not enough. It is importamt to
produce results.

[Answer] That's right. This must be dealt with carefully. However, some waste
is necessary in research and development. A completely rational approach that
says that the government should not get involved in a particular kind of research
because it is being handled by the educational institutions is bad. Here is where
coordination becomes important.

[Question] How well is present science and technology understood?

[Answer] When we consider the development of nuclear power, space, and the oceans,
we know that a great deal of technological expertise and knowledge is necessary.
Science and technology is very closely related to the life of the nation but some
aspects of it are difficult to understand. The Science and Technology Agency has
a similar role to the masked stagehands in the Kabuki theater. The people who
direct the actor's movements and arrange the stage settings so that the actors
perform well have a great deal of power and this is the role of the Science and
Technology Agency. o ‘

COPYRIGHT: Nihon Keizai Shimbunsha 1981

9561 '
€s0: L4105 26

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300100042-1



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300100042-1

FOR OFFICIAL USE ONLY

SCIENCE AND TECHNCLOGY

ASPECTS OF LASER PLASMA RESEARCH DISCUSSED
Plasma Counter-Streams
Nagoya NUCLEAR FUSION RESEARCH in Japanese Vol 39, No 1 [no date given], pp 101-10T7

[Article by Masamitsu Aizawa of the Faculty of Science, University of Tokyo:
"Counter-Streams in Laser-Induced Plasma']

[Text] 1. Introduction

An effective means to supply plasma to a ixxagnetic container is to drop pellets
into a vacuum container, then directing a plasma beam at the pellets to form
the plasma in a practice which is sometimes used.!

As the magnetic container is made larger, a limit is reached in the quantity of
plasma which canbe generated per pass, and it may be necessary to resort to
multiple point formation.

When such a practice is adopted, there will necessarily be collisions between
separate plasmas. It would be desirable to minimize instability in order to
provide stable plasma.

This paper will describe plasma counter-streams in the collisionless region
based on experimental studies which were conducted at the Sekuguchi Laboratory.

} 2. Plasma Stream in a Homogeneous Magnetic Field

According to certain exper:'j.ment:s,2 plasma is generated by direction Nd-glass
laser of 2 GW peak power and 20 nsec pulse width on a beryllium wire target in
a homogeneous magnetic field. Measurements by the soft x-ray method indicate
the average electron temperature during laser irradiation to be about 300 eV.

- (It is thought that this is about Te_Ti')

As a result, there is fairly good thermal conduction in the direction parallel
to the magnetic field, and the flow is roughly one-dimensional, while tempera-
ture changes take place in an adiabatic manner. This is why the thermal energy
of the ions is converted to kinetic energy together with the flow, and the kine-
tic energy of the plasma can be thought to be roughly the energy acquired by the
i ions. Measurements by the Thomson scattering method using laser show the
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electron temperature to be about 30 eV approximately 6 cm from the point of
formation (300 nsec after generation), and the ion temperature is about 1/10
this value. ’

3. Simulation Model

A super particle model by the differencing twin pole method was adopted.?’"'
The plasma flow along the magnetic field up to 300 nsec can be considered
roughly uniform to 1-6 cm from the point of generation according to the
experimental evidence given in Paragraph 2. Here we will examine the most
simple situation in which there is spacevise uniformity.

1) These particles have shape with spread of Q(x) = q*S(x) (q: total charge).
Here S(x) is a shape factor which satisfies the following equation, and a
Gaussian form is used.

[skx) a&x =1 1)

The plasma formed by the laser will be assumed to flow essentially without .
charge separation, and it will be further assumed that the ions and electrons
both possess shifted Maxwell distribution. That is to say, we consider the
following two cases:

- < Case l“>
: _ 3 3
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2 2
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Here we assume the density of the plasma flow in the flux to the opposite
direction to be roughly the same. P is a parameter which displays the dis-
tribution ratio. The values of these parameters are listed in [Table 1].
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Simulation parameter values are given in [Table 2]. The primary and secondary
moments for each distribution have been corrected. At the same time, as
shown in [Fig 1], this model can be considered to be that of a collisionless
plasma in the time region under consideration.

Next, by considering the following quantity in terms of the electron, we can
establish a parameter for the state of instability of the system.

<V(t)>2 bl <(V(t))2> (4)
<V(0)>% - <(v(0))%>

R(t) =

The < > in equation (4) indicates an average over velocity space.

- 4, Results

The changes in electric field excited by the plasma in the situation when there
was no background plasma were plotted every 2m51, and this plot is shown in
[Fig 23]. This phase space situation is shown in [Fig 2b]. Next, we consider
the situation in which there is plasma which can be considered to be background
present in the magnetic container (Case 2) and treat the situation in which
this background plasma and the plasma generated are about the same quantity

(P * 1 in equation [3]). As shown in [Fig 3c], it is evident that the pre-
dicted results were obtained. The time development of parameter R(t) described
in Paragraph 3 is shown in [Fig 4 a-b]. [Fig 4a] and [Fib 4b] correspond to
(Case 1) and (Case 2) respectively.

Tw ‘ '
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Magnetic Field Generation
Nagoya NUCLEAR FUSION RESEARCH in Japanese Vol 39, No 1, pp 153-163

[Article by Toshio Okada of the Faculty of Engineering, University of Agricul-
tural Engineering, and Takashi Yabe and Keishiro Tansei of Tokyo Institute of
Technology: "Abnormal Thermal Conduction Due to Electromagnetic Instability"]

[Text] 1. Introduction

The generation of a strong self-induced magnetic field from within the plasma
has been observed in a laser plasma. There has been to date much research
from various standpoints related to the mechanism of the generation of this
magnetic field, and we were able to elucidate this mechanism in relationship
to the Weibel Instability. Furthermore, we analyzed the effects of this self-
generated magnetic field on transport phenomena within the plasma, particularly
i on the thermal conductivity index, through the quasi linear theory approach and
- compared the results with a simulation by the PIC method.

33

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300100042-1



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300100042-1

FOR OFFICIAL USE ONLY

2. Basic Equation and Linear Theory

The so-called Weibel Instability can be considered a possible mechanism for
the generation of the self-induced magnetic field in a plasma. This is an
instability which occurs when a temperature anisotropy is created within the
plasma, and this situation is considered to be the most hazardous case for
lateral waves. It is thought that this instability also has great effect on
transport processes within the plasma. We will start off from the following ,

linearized plasma equation in the analysis of Weibel Instability in laser 'm
! plasma. |
or af ar, :
57 +V——‘+9(E+ <VxB)- v =0 a

Here f, is the unperturbed distribution function of the electron, f; is the
perturbed distribution function, and E; and B; are the excited electric field
and magnetic field respectively. Also, q and m are the charge and mass of the
electron and ¢ is the velocity of light.

- We assume the following distribution function which takes into account the in-
fluences of small numbers of high speed electrons which have been experiment- -
ally demonstrated in plasma laser to be used as the unperturbed distribution
function fo.

Y% m(v+v:)’ mv_L
£y = n( (=) -a) ep(——T— - )
2r x’l_‘L 27k |‘ 21:'[‘x Zr’l‘_L
h\8
m(v.—v,) h
+n ( I aexp(" X hd - ,h) @)
' 25T 25Ty

Here n is the electron density, Kk is the Boltzman constant, T is temperature, o
T, is the temperature in the x direction, T, is the temperature in the direc-
tlon normal to x, vq is the drift rate, a i§ the fraction of high speed elec-
trons, suffix c denotes low temperature electrons, and h denotes high speed
electrons.

Assuming that the perturbation in equation (1) is proportional to exp
[i(Rer - w,)], the following distribution function can be derived for the
lateral waves using equations (1), (2), and the Maxwell equations.

(A) When the wave number spectrum K is selected in the y direction, (mode A),
the dispersion related equation assumes the following form.

!
c

T
o — (K +o)+{o(1-a) X +w(1 a) }W( )
r P ":]c_ «T?
K L
m
h nlv’
+{w a__H !—w;a ’I‘;‘l jw(E—%—) =0, )
J_ 'L x’l‘t
kK [ -
m
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Here w_ is the plasma vibration number of the electron and the function W is
defineg in the following manner.

i , 0o
w(g) =( 2:)'}’1' z-é-g exp (- ¢r2)at. @

c h
g At the extreme limits of «T kT
e' eme limits of |, ., m.l_ |<1’ | sk ml <1

equation (3) can be solved in the following spproximate form.

w, = 0 : (5)
3 s .
¢ c h h "
—‘/E_E(l-—a) l'l‘x -l-rml'cl ta ‘Tx +mvd - - c"kz ]
"=V «T¢ cth o’
L L p
T 4 mv:;’ orh -l;nnv:;’ X
x((1-a) X +a X (@]

&1F 1/ 2T /m e kel

Here we let w= W, + iy,

From equations (5) and (6), the wave number region where instability occurs is
the following: )
3 3
N o . K’T‘: + mv; K’T‘: + mv(l;
K<—g—[(l—-ﬂ) - + a T
c K'I:l‘ K'll

-1 Y]

The growth rate is maximum at the following wave number:
| A o ¢ 0 o oh N
K =% —'.:3-[_:(1--") le 3 |T|v“ ' a le i‘mv‘l . J @
(B) When the wave number vector K is selected in the x direction (mode B),
the distribution functional equation takes the following form:

(1—a) o’ ¢ o+ Kve
b L w

iy o (0 + )+ ( 14.)
b e —
X kv K'I‘x/ln
aw'h -k
+ —P L w ( d Y =0 @

Tl
T kv A‘Txh/m

35

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300100042-1



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300100042-1

FOR OFFICIAL USE ONLY

At | (ot kvi )k vers/m) <1, |(w—-kv:)/k\/t’l‘xh /m| €1 the solution of
S . o

equation (9) is as follows:

h

owh b
'Yy

v
wr=k(a__+___ - (1-a) 4 d 1
'l': /;l‘xl‘ /m T: v :'l‘:/m
h " C
(a __1.]_‘____ +(1-a) -——-—'IJ——]—l . ()
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g A L. 1 : i
r=/2k(a— +O-a) = — 2 =1](0 —ae—
¥ Txl l;( wp ’l‘:s/ t'l‘:"/m

c
p 3. m

'r: Vv t'l‘:/m

+ (1—a)

Instability occurs in the following wave length region:

2 e ph

(]
K < k) -—‘!_(;g_l:(l—a),r—'!;+a'ljl‘——l:l. (12
X X

The maximum growth rate is given by the following equation:
C

h
- /& % iy T 3
M =J/372 ——c-E(l—ﬂ)T—c-l- a-']:rl—-]:‘!

x X

TC Tll
- 1 -
o N o

+
TV €T/ m T:,/ :1‘;‘ /m

3. Quasi Linear Theory

We will develop a quasi linear theory in order to handle the effect of elec-—
tromagnetic instability on thermal conductivity. The basic equations are the
Vlasov equation and the Maxwell equation shown below.
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ar . ar ﬂv 1 ar

m.;.v ﬁ+m(E+EvXB)'5V=°‘ a4)
.1 9B

VxE = ¢ g (15)

~.8_1 OE | 4nj

VxB=1 5 + =% (16)

In the above equations f is the distribution function of the electron and j is
the current density.

An ensemble average is indicated by < >, and expressing the potential by &
from this average quantity leads to the following equations from equation (14).

6<l‘>‘ a<r> - 1 i 3
A_BI_+v._ar_.+I'Jn\(JE+;Vx68).—5v-af>=o, a7)
8é ]

.at_f+v.%;ﬁ+ﬂ-(63+—]‘gvx68)--%zaar =90, (18)

quuation (15) takes the following form:

—_1 g8 19
VxIE = S B (19)

The assumption was made that <E> = O and <B>' = 0 in the above series of equations.

Equation (17) takes the following form in the case of mode A.

. . an P !
air> a<r- .8 3 ' nk d
v Ve ST L e Y e K L
au ot I p. k 4m|mczk= [kvx avv
N - ] kv ) 3 . ’
(‘ul +kvy)-avx\|E——__E_v_y. -a_vy + a_V;J“r> . (20)

Here 8B, is the Fourier component of the induced magnetic field in the Z
direction.

Assuming equation (2) to be <f>, the third moment of equation (20) was
obtained in the following approximate manner.

(21)

YL jon|* & o
.8 o~ /R k L ¥y = -
R 5 /2—2 e, (s-)e Qe

k 4mome’ Tya = “Iya
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Here we let

¢ ¢ ¢ oh . h, h /Fﬁx 2 2 2
LT T T TJ.T , (|63k| /4m nmc?) (vaawp/k) ]

1/

In the above va is the thermal velocity in the y direction, and Q is defined

in the following manner:

Q=5 v, w2+ v2) <Bd? v (22)

The subscript a is the average of low and high temperature electroms.

Under steady state condition (3/3t = 0), thermal flux Q is represented as
follows:
nTa aTa aTa
=2 2 .5 = (23)

m\)Q ax eff ax

Kefs is the effective thermal conductivity coefficient as influenced by the
induced magnetic field.

Alternately, the equation to which the thermal flux from mode B confirms is the
following:

nl GT, |61 | ® vy
R R =ovTE r —b s L T2
4xnmc kvd V’]l‘ly @4)

'I‘

h,_ h b Cany€ ~ ) .
Here it was assumed that va(__v,[,x__ vy > "’l‘y('“"'l‘x >~ vd)

The following equation was derived for the effective thermal conduction index:
nT
a

- EE —

Kee = wg - (25)

4, Simulation and Discussion

The code used here to simulate the Weibel Instability was a one-dimensional
space, two-dimensional velocity space PIC electromagnetic code. The induced
electromagnetic field was taken to be E = (B, Ey B = (0, 0, B,). The
length of the region under consideration is 35.2 c/w , there are 64 Euler
cells of 0.55 c/mp width, and there are 16 simulation particles (S.P.) per
cell for a total of 1,024 particles. The ions serve as fixed neutralizing
background. The wave equation is solved over Fourier space, and the time
step for difference is At = 0.2 w
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A parameter of the type shown below is selected to perform mode A simulation.

=0.05¢, =0.2%¢,

Yex T Yoy Yo = Yy
| , - (26)

] 1
v:;=0.04c, v(ll'*-:(l.zc, a=c.,

- The induced magnetic field component at ke/wy, = 0.54 is shown in Figure 1, and
a linear growth rate determined from this figure was 0.0l w,. On the other
hand, the growth rate obtained by linear theory is 0.009 up, and there is good

- agreement between the simulation value and theory. The strength of the induced
magnetic field is shown in Figure 2, and the average value of the magnetic
field at the saturation level is Bsat ~ 1074 mmncZ. Because of the similarity
to the captured electron frequency in the case of static electrons, substitut-
ing VB/c in place of the electric field leads to a magnetic capture frequency
wp which is the following:

- keVB =
oy = [ S 0.015mp( V=005¢c) 27)

When this value is compared to the linear growth rate y= 0.0l wp, it becomes
clear that saturation of the magnetic field is taking place at wp~vy. The
respective energies are displayed in Figure 3, and this figure displays the
pattern by which low temperature electrons and high temperature electrons are
interposed. It can also be seen from the graph of total energy in the x and y

- directions that energy anisotropy has been completely smoothed out. The time
changes in thermal flux are shown in Figure 4, and the attenuation rate of this
thermal flux vg from this figure is the following.

~ -3
. Vg 107 vy (28)

Should the saturation level of the induced magnetic field be the result of
magnetic capture, vQ will have a value of 10~ wp even by theory. By sub-~
stituting 1/L in place of 3/3x and w_/c for k in equation (23) to obtain

- abnormal attenuation rates in thetmaf flux, the following form is obtained.

Q= nt-:va (29)

Here e is the average thermal energy, and f is the thermal conductivity atten-
uation rate by classicsll theory. Substituting € = 1 keV, n = 1022cm—3,
L = 10 u, and B2/4nmmc” = 10~2, the value given below was obtained.

£~ 1073, ' (30)

The following parameter is selected for mode B

= ). = 0. = . (LA
“Pey 05¢, Virnx 0.2¢, “Phy 0.25¢, vy =0.03¢, (31)

v:l'-'- 0.15¢, «-==

D=

39

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300100042-1



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300100042-1

FOR OFFICIAL USE ONLY

The magnetic field component for instability mode kc/w_ = 0.43 is plotted in
Figure 5, and this figure displays an initial growth rgte of 0.01 w,, The
growth rate by linear theory is 0.008 wp, and there is good agreement between
8imulation and theory. The magnetic field at the saturation level from

. Figure 6 is Bgat ~ 10! Virmnc2, The magnetic capture frequency wg is

- wy = / *‘I’""c" ~0.015 @, (V:0.05 ) (32)

and here again w

g~ Y is satisfied.

The respective energies are shown in Figure 7, and the energy change patterns
are shown.

The attenuation rate in thermal flux v'. of the following value

Q
) vy ~ 1072 6, (33)

is obtained from Figure 8. The \)6 value from theory is 1072w . Selecting the

- following parameters of ¢ = 1 keV,; n = 1022em™3, L = 10 y, and B2/4wnmc2 = 1072
results in the following,

£ ~ 107" (34)

and it is seen that there is greater attenuation in thermal flux than in mode A.
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SCIENCE AND TECHNOLOGY

ROLE OF AUTOMATION TECHNOLOGY IN PLANTS TODAY, IN FUTURE
Tokyo NIKKEI SANGYO SHIMBUN in Japanese 22 Jan 81 pp 14-21

[Articles by two university professors and three industrialists on present status
and future of industrial automation; first article is by Yuji Yoshikawa, Assistant
Professor of Engineering, Tokyo Metropolitan University]

[Text] The Role of Large, Numerically Controlled Process Technology

According to the automata theory of the famous mathematician and physicist Dr von
Neumann, a completely unmanned factory in which a required number of machines are
manufactured by the machine by its self-multiplication capability is not totally
illusory, even though realization of such a factory is not expected in the near
future. Now then, what is the present state of "unmannization?" In order to turn
out a machine, at least it must be manufactured according to a design. Automation
of the design process is due to CAD (computer-aided design), while for unmanniza-
tion of the manufacturing process it is CAM (computer-aided manufacturing). An
unmanned factory, in a broad sense, is a factory in which all functions, including
design, manfacture, management, and storage, are automated. In a narrow sense,
as it is generally understood today, it refers to the "unmanned manufacturing
process.”" That is, the number of human operators engaged in processing and assem-
bly on site is to be reduced by means of automation, ultimately eliminating human
operators completely. The action of the machines which undertake processing and
assembly must of course follow human commands of one form or anmother, but the work
goes on in an unmanned factory even in the absence of the human operator. In this
sense it is probably more accurate to call such a factory an "unattended factory."
As a means of achieving "unmannization," one cannot neglect the role played by NC
(numerically controlled) process technology. This is an automatic process mode
that is controlled by a computer according to digital data prepunched on a tape
describing the locus of motion of the tool and work actuated by the movement of a
handle turned by an operator. Since the work process is instructed by a tape,
there are many advantages, including the fact that there are no fluctuations in
the precision of finish due to different individual operators; complicated curved
surfaces can be manufactured automatically; different works can be processed simply
by changing the tape, making the operation quite flexible; and the operation can
be carried out efficiently with the adoption of a multistation operation format.
- On account of these advantageous points, NC technology has experienced an explosive
growth in Japan during the past decade. According to 1979 statistics, approximately

by
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40 percent of all machine tools sold belonged to NC machines, and in the case of
lathes it was 50 percent. In England, only 17 percent of the lathes manufactured
belonged to NC.machines. The reasons why NC machines have become so popular in
Japan include the recognition by capital of the potential for rationalization of
NC machines, intertwined with a conscious desire by labor to be liberated from
simple mechanical operations and a sense of crisis shared by both capital and
labor that unless products having high added value are manufactured, the entire
Japanese industry may go to the bottom. In the United States, the popularization
of NC machines is not as widespread as in Japan, thanks in part to the steadfast
opposition to rationalization by the functionally divided labor unions, while in
Europe it is not too much to say that they have not yet freed themselves from the
master craftsman concept.

Now then, the decision concerning whether or not to aim for "unmannization" depends
first of all on its effect on society, especially with regard to the number of
employees and the skill of the labor force. In England and West Germany, this
problem is being investigated today as a link in their natiomal project. In Japan,
however, this type of investigation has never been conducted, even in those large-
scale projects being carried out today. Therefore, Japan has been criticized by
some European nations for creating confusion by attempting rationalization and
unmannization not only in the field of mass production but also in the field of
medium~- and small-scale production,

The decision by the enterprises concerning whether or not.to "unmannize" depends
first of all on an iuvestigation of its economic impact. Take the mechanical
manufacturing process, for example. The most practical method today consists of

a manned process during the daytime and an unmanned process at night. Various
preparatory work, such as making NC tapes, supplying workpieces, and tooling, are
carried out during the daytime by human labor, while the actual work related to
manufacturing is carried out by unmanned machines day and night. The proportion
of personnel expenditures with respect to the total manufacturing cost, although
it may vary somewhat according to the size and equipment of the factory and the
type of product, is said to be approximately 70-80 percent in general for a medium-
scale, general purpose manufacturing factory. Therefore, by simply adopting a
three-shift operation consisting of a manned first shift and unmanned second and
third shifts, 66 percent of personnel expenditures can be saved. This saving is
usually large enough to balance the investment in equipment for unmannization.
This is rhe other profile of Japan where unmannization thrives because of inflated
personnel expenditures. ‘

Significant Saving in Manufacturing Costs and Personnel Expenditures

The trend for adopting ar unmanned operation format is found more often in the
field of mass production, such as automobile production lines and rolling lines.
These processes are readily adaptable to automation because the nature of such
operations is fixed in pattern; thus, the so-called hard automation has been
widely used in these applications. In recent years, however, it has become
necessary even for a mass-produced object, such as the automobile to have a large
number of variations in style in order to satisfy users' tastes and to make
frequent model changes.

s
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As a result, even a hard automation system must possess a certain degree of flexi-
bility in order to be able to make changes to meet the needs of manufacturing
plans. The conventional transfer lines used to be completely hard systems. These
lines have since been made somewhat flexible through introduction of NC functions.
These NC functions, or the order of the manufacturing process, are made easily
changeable through manual or program controls. This type of flexible transfer
line was put into operation last year by the Ford Motor Company for the manufacture
of transmission axles, while General Motors is making plans to introduce it in the
near future.

An unmanned production capability that is flexible was originally the requirement
of medium- and small-scale production systems rather than mass production systems.
From 50 to 70 percent of the machine parts manufactured in the world today are
produced through medium- or small-scale production, ranging from several tems to
several thousands of pieces and costing from several to several tens of times more
to manufacture than the cost of mass production as shown in Figure 1. How to
achieve reductions in the cost of medium— and small-scale production remains an

_ unsolved problem for many advanced nations. One of the ways to solve this problem
is to lower personnel expenditures by means of unmannization and, at the same time,
to achieve production of a number of different items from a single production
system~-in other words, to.realize an unmanned production system with flexible
production capabilities. However, it is meaningless to attempt to manufacture
completely different goods on the same production system. Similar parts must be
grouped and manufactured together, using group technology, so that many jigs and
tools and the NC programs may be shared and a reduction in operational cost may
be achieved. Production systems having the capabilities described above are com-
monly called FMS (flexible manufacturing systems).

Adaptation of Automatic Tool Change Capability

In order to impart functional flexibility to the production system, it becomes
necessary to contemplate the adaptation of ATC (automatic tool change) in addition
to the use of NC mechanical parts. At the same time, the system must be combined
with other machines having various functions in order to expand the range of the
capacity and capability of the entire system. However, if the machines that make
up the system are independent of one another, sufficient flexibility will not be
achieved. It is essential that each NC function be computer-controlled centrally
on the software side, and that each machine be connected with the other machines
through an automatic workpiece transportation capability. Then, and only then,
can changes in the product to be manufactured cope with changes in the NC program,
the tools, and the process. Figure 2 shows a schematic diagram of the structure
of an unmanned FMS, which may be classified according tr its production capacity
level as follows:

Level I: Machine processing

Level II: Level I + Washing and measuring

Level III: Level II + Assembly

Level 1V: Level IIT + Material processing

Level V: Level IV + Special processing

Level VI: Level V + Product performance inspection.

L6

_ FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300100042-1



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300100042-1

FOR OFFICIAL USE ONLY

Important Role of Robots

The majority of FMS's in operation today here as well as abroad belong to Level I,
with some at Level II, but none of them is completely unmanned. The objects ptro-
cessed can be divided roughly into two groups: circular and noncircular. Tor
processing circular objects, the NC lathe and robot are necessarily the core of
the system. Company F started with automatic processing of DC motor parts and
very few workers; today they are developing a new unmanned factory, relying on

the experiences and results obtained over the past 10 years.

At the Tokyo trade fair held some time ago, a large number of NC lathes with
robots were on display. These lathes caught the attention of many persons, [who
saw them] as possible FMS components for the processing of circular objects, or
as small production-processing cells for machining circular objects. With the
processing of small parts as their principal object, these lathes are equipped
with relatively small, simple robots. With these machines, a limited degree of
unmannization can be achieved, involving manned daytime operation and unmanned
nighttime operation at a relatively low cost. A similar FMS is being developed
in Norway. We can get a glimpse of Norway's desire to establish high-level manu-
facturing technology in a sparsely populated area. In the Chicago show held last
year, a "sighted" robot capable of recognizing objects with an infrared ray and
having five-degree-of-freedom movement and fluid movement was put on display by
Miracron Company and enjoyed great popularity. In spite of this, in the United

- States, where labor wages have risen threefold to fivefold in the past decade,
the application of robots remains at only a 30-percent level. This seems to
indicate that robot utilization is strongly based on the economy, so the use of
sophisticated and expensive robots at the production site is naturally limited.

The Ferguson Company of the United States has successfully manufactured four kinds
of gears ranging in diameter from 3.5 to 7.5 inches using a single system, while
Rhota FZ200 of East Germany has manufactured spur gears, with a module as big as
4, at the rate of 200,000 per year and an average of 40 per lot. Use of the FMS
in the manufacture of gears is vividly illustrated by these two example. 1In both
of these examples, the system consists of an NC chuck lathe, a hobbing machine,
and a shaping machine joined together by robots. In the case of East Germany,
productivity is said to have increased 300-500 percent, while personnel expendi-
tures have decreased 70-80 percent and floorspace requirements have been cut in
half.

Examples of FMS's used for processing noncircular objects are greater in number
than those used for processing circular objects. The most popular configuration
is the DNC system, consisting of several machining centers with ATC and pallet
changers linked together by some means of transport such as a conveyer or trolley.
Machining centers handling large objects usually employ a column transfer format,
while those harndling smaller objects use a saddle transfer format. In Japan,
manufacturing cells consisting of a machining center with an automatic pallet
change attachment are gaining popularity. During the daytime the noncircular work
pieces are set on the machines manually, while at night the machining operation

is carried out automatically. Many examples of systems using this configuration
were on display at the Tokyo Trade Fair. Most of the FMS's used for processing

bt
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of noncircular objects in Japan today have small component parts and are designed
to process only small objects such as cylinder blocks for small diesel engines,
parts for marine engines, servomotor parts, and transmission cases. With assis-
tance from the Mechanical System Promotion Association, Company T has developed
and put into operation an FMS capable of automatically manufacturing more thar
2,000 kinds of tool parts. Both the variety of manufactured parts and the pre-
cision of the work are said to have been raised by an order of magnitude. An

FMS capable of achieving high precision of the order of a micron is a future goal.
The FMS referred to above has taken the initiative. :

In the United States, this type of FMS was first developed by the Miracron Company
in 1968 under the name of "Variable Mission" and was put into application in
earnest since 1975. Systems which are capable of processing several different
kinds of parts such as transmissions, frames, and housing for tractors on a single
line, or of processing more than two kinds of aviation engine crankcases, are
gaining wide application and yielding good results in the field of farm machinery
and aircraft manufacture. These two examples belong to the medium-scale production
of a variety of products with high added value. These FMS's are thus contributing
- significantly to U.S. heavy industrial exports. These FMS's are huge systems
having dimensions measured in several meters and handling work also measured in
meters. These systems are characterized by a combination between a machining
center and an NC multispindle machine in order to raise the efficiency of machining
holes. On the other hand, such a combination tends to degrade flexibility by
restricting the positioning of the holes. In order to overcome this shortcoming,
some FMS's with head change capability have appeared. There are several tens of
different multispindle heads which can be automatically changed by ATC.

In the EMO show held in Europe the year before last, the results of efforts by
many manufacturers could be seen in the FMS's on display. In East Germany, a
system known by the name of Plisma II has been in operation for 8 years. It is
capable of processing 12 kinds of items including the table, saddle, bed, and
columns of a milling machine. In West Germany and Italy, FMS's similar to those
popular in Japan are in operation. For example, since last spring the Volkswagen
Company has been manufacturing rear axle housing and gear boxes using FMS, while
the Fiat Company is making six kinds of cylinder blocks by a single system. Good
results are also reported by aircraft manufacturers such as Fokker, MBB, and

- Innocenti.

FMS is often considered the decisive factor for medium- and small-scale production.
However, as illustrated by these examples, FMS represents a production line having
a capability for manufacturing several similar parts. As such, the system has a
layout which is suitable for the production of a certain fixed number of specific
parts, so that it is by no means a universal system. FMS's which meet original
needs for manufacturing similar parts began to appear in Japan very recently.

These FMS's consist mainly of various NC process machines already purchased and
individually converted into DNC machines and linked together by the existing trams-
port system. Such honest steps and detailed investigation are indispensable for
the development and operation of FMS's. In this sense, a close contact between
machine tool manufacturers and users is of utmost importance. We have much to
learn from the powerful U.S. manufacturers, who have established production systems
departments to achieve this goal.
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" It is unclear exactly how many sets of FMS are in operation today in the world,
due to a lack of statistics and also to the fact that the definition of FMS varies
from country to country and from person to person. To give approximate figures,
there are 30 in Japan, 20 in the United States, 15 in West Germany, and 10 in the
other European countries. It has been only several years since FMS was first
adopted in earnest, but much can be expected of its future development.

Integrated Software Development

In order to achieve the ultimate goal of true unmanned operation, the reliability
of the system must be basically improved. To achieve this goal, what is needed
most urgently today is to develop and establish various necessary technologies,
in addition to those basic functions illustrated in Figure 2, such as automatic
tool management capability (control of tool life; prediction and detection of
tool damage), automatic correction of manufacturing errors, and prediction and
detection of operational abnormalities. Research activities related to these
topics are being carried out vigorously today.

Many of the systems in operation today usually reduce their production rate to
70-80 percent of the norm during the unmanned operation at night in order to avoid
any accident that may occur. Development of an integrated software system is
- indispensable for the operation of an unmanned system. Since 1977, the U.S. Air
Force has been carrying out an ICAM (Integrated Computer Aided Manufacturing)
project with a total budget of 100 million dollars over an 8-year period. Japan
has fallen somewhat behind in effort in this area. In order to make up for its
late start, England has launched its ASP (Automatic Small Production) Plan, but
it is still in the paper planning stage. There are several projects going on in
‘ West Germany, but no large-scale integrated program as yet. In this regard, a
_ large-scale project entitled "Ultrahigh Performance Complex Production System
: Using Laser Technology" undertaken by Japan's Industry and Technology Office under
the Ministry of International Trade and Industry, with a total budget of 13 billion
yven, will attempt to develop a system that will be able to handle every stage of
work, from raw materials to finished product. The fruit of this effort is expected
to have a great impact on high added value medium- and small-scale production.

First of all, the greatest concern of users is the size of robot. If it is too
big, it will take up too much floorspace and the users may not be able to intro-
duce it even if they want to because of space limitations. When robots are intro-
duced into the assembly lines, their size must not be so large as to induce fear
in the humans working in the vicinity. This consideration is said to be very
important from the viewpoint of labor safety.

The Unimation Company in the United States has attracted attention by developing

a robot the size of a human arm. Their "Puma 250," which is said to be shaped like
the upper half of the human body, has an upper arm and a lower arm approximately
20 cm each. It has six degrees of freedom, a position-fixing accuracy of + 0.05
mm, and can carry a maximum weight of 1.5 kg. It is said to be suitable for
assembling electrical products. The Unimation Company is at the stage of observing
user reaction by presenting this compact robot at an exhibition, but there is no
doubt that it will be on the market sooner or later. '
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In Japan, a Model-O robot for machine tool application nicknamed "Semi Robot"

has been developed by the Fuji Trading Company, which has taken the initiative

in miniaturization. It is a tiny robot approximately 1 meter long and weighing

110 kg. It does not take up much space and can be attached directly to the machine
‘tool. It is capable of handling work from its perch as if it were a "semi" [cicada)
alighted in a tree; thus the nickname "Semi Robot."

In Europe--and especially in Italy, which is the target of a labor offensive--
development of robots which can take the place of human workers is being aggres-
sively pursued. The typical small robots developed in Europe include Pragma
A-3000 developed by the DEA Company. This robot is of the rectangular coordinate
type, having a total length of 1 meter and a weight of 35 kg. It was designed to
handle small parts, and plans call for its sale and introduction into the Japanese
market at this time.

The key links of miniaturization technology include the material and the servo-
mechanism. In order to make a small robot which is capable of lifting heavy
weights, a material having a small specific gravity must be used. To develop a
small and powerful robot, every company concerned is engaged in the research and
development of FRP (fiber-reinforced plastics) material and light metals. The
servomechanism must be strong, with high speed and the capability of achieving
high precision in positioning. Basic research in this area has just begun in
earnest.,

Another characteristic topic related to the development of industrial robots is
the development of senses such as sight and other judgmental functions--in short,
a "brain."

Conventional industrial robots, such as spot-welding robots and spray-painting
robots, are taught by the human operator, who literally takes the "hands and

feet" of the robot and teach every movement. Afterward, the robot performs work
by repeating the movement faithfully. This type of robot is in possession of
memory and a review capability, but it does not possess either sight or other
judgmental powers. This type of robot is a real "hard worker'" and will go through
the same motions again and again as long as no trouble develops, but it completely
lacks flexibility. It is completely incapable of changing its movement in response
to changes in work conditions such as a misplaced workpiece.

Accuracy in positioning workpieces is not so critical for spot-welding and painting
operations, so as long as the workpieces are positioned with a certain degree of
accuracy, the work can be performed successfully by conventional robots. However,
for work requiring a high degree of accuracy or deft fingers, the conventional
robots described above fail to qualify. The movement in the direction of imparting
senses such as sight and judgmental capabilities to robots originated from this
need or desire to let industrial robots carry out a higher level of operations.
Robots with senses and judgmental capability are being developed by many robot
manufacturers today. These robots include arc-welding robots which are capable

of following a certain weld line by a semsor, or its eye, and which can move the
welding equipment forward without the need to be taught by the human operator for
every different job. The opportunity for robot manufacturers to develop this type
of robot is great today, because the needs for automation of operation are higher
than ever.
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One method uses a TV camera as the eye to track the welding line. Development of
simpler methods of tracking is actively being pursued because of economic considera-
tions. Each manufacturer is taxing his ingenuity to come up with a new design
using various sensors such as magnetic sensors and contact sensors. Each manu-
facturer is trying very hard to produce cheaper and more versatile robots, while
taking care not to infringe upon other manufacturers' patent rights.

There also are robots with a sense of touch. An example of this type of robot is
the grinder robot developed by the Sumitomo Heavy Machinery Industry for grinding
metal molds as a finishing process. The tool--i.e., the grinder--senses the force
from the object and automatically makes an adjustment of the force applied on the
grinder in order to obtain a smooth finish on the metal mold. This grinder robot
is said to have been developed specifically for a certain manufacturer for the
purpose of finishing metal molds. It is said to have contributed significantly

to the automation of the operation.

Another example of a robot with a sense of touch is the so-called material-handling
rcbot, which is capable of picking up and putting down materials and tools. The
touch sensor consists mainly of micro-switches, strain gages, pressure-sensitive
conductive rubber, and semiconductor elements. Other forms of sensors also are
be!ng developed.

There also are robots in possession of well-developed "eyes" and judgmental func-
tions together with a simple actuator. This type of robot is capable of carrying
out visual inspection of the products. The work is first of all captured by a
television camera; the picture image is then decomposed into image elements by a
computer, and the characteristics of the object are recognized by the pattern
recognition technology. Abnermalities in shape and size are thus detected. This
type of robot is being used to eliminate defective pills and capsules in the
pharmaceutical industry, and also in the field of agriculture in grading vegetables
and fruit such as tomatoes and melons.

In addition, there are other types of robots capable of inspecting labels on
bottles, checking defective packages such as tobacco cases, checking bad printing,
and even sorting fish which are transported by a conveyor belt. The robot memo-
rizes the different features of various types of fish. Human judgmental power is
no doubt superior to that of the robot as far as visual inspection is concerned;
however, human judgment can be affected by and fluctuate according to his mood,
fatigue, and individual differences. That is why this type of robot is fast
gaining popularity.

A type of robot that is technically very difficult to make is a robot to do assem-
bly work. Since this type of robot is in great demand, robot manufacturers are
accelerating their development activities. One kind of assembly robot that exists
today is engaged in the assembly of motor shaft bearings. Generally speaking,

to be able to put two machine parts together, a high degree of accuracy in matching
positions is required. This requirement complicates the control of the robot's
hands. Many attempts have been made in the past to perfect this technology, but
we have been groping in the dark so far.
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However, with further improvement in various computer capabilities and in pattern
recognition technology, together with innovations in mechanisms that solve problems
related to deft fingers, we are coming ever closer to the day when we can realize
this type of robot.

For example, in the transition from the position control format employed in the
conventional industrial robot to the "force comtrol format" and robot with soft
fingers introduced in the United States, the mechanisms and structures suitable
for assembly robots are being developed. Based on these technological advances,
the Hitachi Manufacturing Company has developed and publicized a robot system
capable of assembling a sweeper and a toy automobile. Use of assembly robots to
install automobile tires has already begun in part of the industry. More and more
assembly robots will enter into industrial production as the technology is further
improved.

In addition to these applications described above, robots with "eyes" and judgmental
powers are being used in areas where human operators cannot approach, such as in-
side an operating nuclear power generating station. This type of robot can be

used to investigate the inside of the nuclear power generator in case of an acci-
dent. This type of robot is capable of going up and down steps on its endless
track and, in addition to being able to see with its TV camera, it is capable of
performing simple work such as opening or closing valves by means of remote control.
Development of this type of robot has already begun, under the sponsorship of the
Ministry of International Trade and Industry, and the project is to be finished

in 5 years. With the development of this type of robot technology, it is the
understanding of those concerned that maintenance of machinery and factories by
robots can be realized in the future.

There is also a trend in which the field of activities of robots is to be broadened
by imparting to them the faculty of movement. The most well-developed robot of
this kind is one which works under extreme conditioms that are unbearable for a
human operator. In addition to the surveillance robot used inside the nuclear
power generator in the field of energy generation, a large sum of development
capital has been invested in robots that will be capable of operating oil-drilling
rigs on the continental shelf.

The lower half of the body structure of robots can be divided roughly into two
types: those with many legs and those with no legs. Multiple-legged robots,

1ike insects, have many legs so that they can maintain their balance on uneven
ground. A typical example of this type of robot is the eight-legged robot developed
by the Komatsu plant to be used for underwater operation. Using four of its eight
legs, it first stabilizes itself, then, using the other four legs, it can step
forward like an inchworm. It can move forward by this method a distance of approxi-
mately 200 meters in an hour over uneven terrain that has a maximum unevenness of

2 meters. This robot is taking an active part in the construction of a bridge
connecting Honshu and Shikoku at the construction site. The same company is under-
taking another project to develop a robot which will be used in the development of
+he continental shelf at a depth of 500 meters and on soft ground.
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A six-legged robot resembling an insect was first introduced by the Mechanical
Technology Institute of the Industry and Technology Department. The best—known
four-legged robot is the '"PV II" d-veloped by the Umeya Research Laboratory of
Tokyo Industrial University. The legs have joints, and the robot propels itself
by moving its legs alternately. It is capable of climbing up and do . stairs and
also can change direction. One of the interesting features of thic robot is the
fact that it is the first robot with a (pantomec) leg structur :--which is a three-
dimensional application of a pantograph. A 3-year research project is being
carried out in which an intelligent robot that is capable of avoiding obstacles
and ditches is to be developed.

The Umeya Research Laboratory of Tokyo Industrial University is also undertaking

- the development of a legless snake robot. This robot consists of many sections
joined together. It is capable not only of swinging its head left and right but
also of raising its head and going over obstacles in its way. The advantage of
this type of robot is its slender body, enabling it to enter small holes or operate
in a narrow space. It is expected to display its full power in the field of
nuclear power generation and the petrochemical industry, where a large number of
pipes and steps are involved.

Two-legged robots resembling the human body are being developed for artificial legs.
Refined innovation is required to solve problems related to shifting the center

of gravity, and their cost is bound to be very high. At present there is no
prospect for industrial application.

As for the capability of movement, the movement of the work object in addition to
the movement of the robot can also be contemplated. The concept of the flexible
manufacturing system (FMS) has thus entered the production line. 1In its production
line of passenger cars, the Fiat Company of Italy has developed a robot gate system
consisting of a multiple number of gates with built-in spot-welding robots. The
body to be welded on a carrier is dispatched to the empty gate one after another

by a controlling computer. The system is said to have achieved great results.

The decision concerning whether the robots or the works ought to be moved should

be determined from the circumstances at the site, with consideration for the cost.
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[Article by Kitaro Yoshida, Chief of Machine Tool Section, Mechanical Department,
Mechanical Technology Institute, Academy of Industry and Technology]

There are a large number of factories manufacturing a variety of products at small
to medium volume in Japan, and these factories constitute the mainstay of Japan's
industry, When automation was attempted in order to promote industrial produc-—
tion, the problem encountered was the automation of assembly work. Mechanical
processing can be automated to a large extent by use of NC machine tools, but
automation of assembly work has been successful only in a small number of flow
lines. Automation of the assembly work at an ordinary machine shop is considered
to be the most dif.icult task.

The assembly work at an ordinary machine shop involves adjustment work such as
fitting and positioning, and the most complicated assembly work must be done by
the human hand. These are the factors which make automation difficult, and this
is the state of affairs today. However, the product can be redesigned so that
complicated assembly work such as positioning and fitting may be eliminated as
much as possible. This is the basic concept of complexing.

Complexing means integration of processing and assembly. All operations related
to processing and assembly are classified, and those assembly operations that can
be done or are more conveniently done during processing are done immediately,
disregarding the conventional order of processing preceding assembly. These
operations are carried out as far as possible with a single set of machines
(called a cell). The operational format of the entire plant consists of inde-
pendent processing and assembly cells plus a complex work area. This type of
production system is called a complex production system.

Development of a complex production system for the processing of raw materials

was started in 1977 together with laser processing technology. With an investment
of 13 billion yen over a period of 7 years till 1983, the project is to complete
the system design of a complex production system and to comnstruct an experimental
plant to verify the feasibility of the complex production format. Combined pro-
- cessing and assembly operations especially designed for the purpose of verifying
the concept of complexing will be tried out in the experimental plant.

In conducting the system design of the complex production system, the project
started out with elemental research, including automatic design technology, process
design, and process management technology needed by the plant operation, then moved
on to the concept of modular machines capable of handling a large variety of prod-
ucts with diversified processing and assembly work. Development of elemental
~ technologles, such as the design of modular component machinery, structural analy-
sis, treatment capability, and universal fixture and development of the mechanisms
especlally for automation of assembly machines, is being systematically carried
out. Automatic inspection and diagnosis technology consisting of a system to
measure the motion of the processing machines, a system to ensure mechanical pre-
cision, a system to inspect the finished product, raw material treatment technology
for the development of four tvpes of processing machines, and laser technology
needed for the construction of a 20-kW laser transmitter are to be developed next.
A medium-output power laser will be used in the experimental plant.
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These elemental research activities will, except for a small portion, all be
completed by 1980. Starting in 1981, the design of a complex production system
and the design of an experimental plant will be undertaken. The results of the
elemental research are to be incorporated into these designs. The elemental
development which will be incorporated into the system with processing and assem-
bly operation cells as its center will be described briefly next.

The machining-assembly subsystem constitutes the core of this project. The sub-
system is expected to possess the following capabilities: be able to cope swiftly
and flexibly with a large variety of production situations; be able to reduce the
processing-assembly steps to 60 percent; and be able to achieve fitting of the
IT6 class. At the same time, all treatments carried out at the site (inside the
processing cell) are to be automated. In order to solve this problem, the following
actions were taken: (1) A highly flexible modular conmstruction and machine tools
with unit change format were adopted (Figure 1). (2) The main spindle was made
compact and multifunctional (turning and milling can be done with a single head
unit). (3) A feed mechanism which can be easily engaged as well as disengaged
was used to match the changeable modular unit. (4) A scrap treatment technique
was developed to cope with automation. (5) A universal attachment tool capable
of handling variable work objects with flexibility was adopted. This system
adopted a method of attaching a chuck to all work objects in order to facilitate
removal of chips. The direct feed method was employed to transfer work objects
from chuck to chuck. A simple fitting operation was also carried out. (6) Each
unit was to have its own control and drive mechanism so that its operation could
be independent of the other units. (7) A technology was developed to predict
troubles and maintain precision by means of continuously monitoring and diagnosing
the operational conditions of the entire system in order to operate the system

at maximum capacity at maximum efficiency.

The automatic assembly machine and the processing machine will occupy an important
part of the system. During the course of development, emphasis was made on the
following points: (1) All assembly work was to be carried out in ome place.

(2) The system was to consist of changeable modular units. (3) Assembly tools
with flexibility were to be used. (4) The assembly machine was to possess a
partial processing capability. .

The finished products after assembly (the functional parts) will be inspected
- and the results of the measurements will be fed back to the assembly line in order
to minimize the number of defective parts. Inm order to accomplish this, research
efforts on the following subjects are being carried out: (1) Product performance
inspection data are compiled in order to ensure product quality. (2) Operational
.. performance of the functional parts are inspected. (3) The dimensions, shapes,
shaft deflection, accuracy of rotation, and torque are to be inspected by a device
- consisting of modular components.

In order to introduce laser equipment into the processing and assembly operatioms,
medium-output power laser equipment is being developed now. Based on the results
of this activity and the experience gained from it, large-output power laser equip-

ment of 20 kW rating is to be developed in the future. Development of precision
component parts required by the laser equipment is being carried out today.
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Management and diagnostic systems in support of the complex production system are
also being developed. Since the processing and assembly system has a layered
structure, the plant management system also incorporates this type of structure,
and the overall system management consists of layered unit management. Develop-
ment of these elemental technologies is expected to be completed by 1980, and then
the design of the complex production system itself will begin.

Although the basic conceptual design of the complex production system which con-
stitutes the ultimate output of this project was carried out at the very beginning,
many improvements and various new ideas have been added to it since then with the
progress of various research activities. For example, the concept of complexing
was introduced together with the utilization of compact production cells in which
both processing and assembly operations are to be carried out, while the basic
research related to the format of quantitative evaluation of the system design
and preparationof the algorithm of complex engineering plans have been kept up
and, at the experimental plant, the complex production format of combined pro-
cessing and assembly operations, which constitutes the core of the complex produc-
tion system, has been verified. Some of the hardware employed in the com, lex
production system which are under study at the experimental plant today include
the method of changing the head unit on the main spindle of the processing unit,
the method of multiple spindle processing using chucks, the method of a conveyer-
less production process within each cell by means of the direct feeding of work-
pieces, implementation of such assembly functions as fitting and welding, and the
capability to carry out measurements at high speed. Figure 2 shows an imaginative
system layout containing various essential components expounded above. Based on
a careful assessment of this, further improvements to the system will be attempted:
for example, further simplification of the assembly work; execution of simple
processing work, using the hardware normally used for assembly work if necessary;
and a more basic, organic reorganization of the production process in order to
reduce the number of processes and steps. This complex production system may be
subdivided and used partially according to need. Therefore, the study of this
complex production system is expected to provide helpful guidance for further
improvements in productivity as well as automation of mechanical processing plants
in the future.
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Figure 2 Procegsing cell (processing center, one unit of complex production system)
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[Article by Tatsuji Wada, Director, Toyota Machine Tool Division]

There are many different types of the so-called unmanned factory, or FMS, according
to the types of industry and the production format. One must take note of the
fact that, regardless of its size, each system constitutes either a production
field or a factory. In the metal-mold manufacturing industry in particular,

where there has been a growing interest in the adoption of NC operations in recent
years, the general trend is not so much toward large factories but rather strongly
toward a functional center type of factory. The FMS referred to here consists
sometimes of one machine which is guided by some software, and the system is
investigated and equipped and treated as though it is a factory. Generally
speaking, however, an FMS is 'a production system consisting of a group of from
several to several tens of machine tools.

Coping With Type and Quantity of Production Object

The fact that the base machines of an FMS consist mainly of NC machines speaks
loudly of the utilization of the inherent flexibility of the NC machine. The
most commonly used NC machines are, in general, manufactured not so much for any

specific purpose but rather for a general application. One of the important
points for investigation and discussion during the process of designing a processing
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line is to find out whether a given machine is suitable for the processing of the
parts involved in the type of industry.

In other words, based on the work object of the FMS, the work process required by
each individual work object and the knowhow required by each process must be
carefully taken into consideration. The processing line must be constructed from
_ a proper combination of various machines necessary for the execution of the
) required treatment.

However, one thing that must be kept in mind during the process of designing a
process line is the fact that what can be carried out safely by the NC machine
. is only a portion of the entire work process, and that other portions of the
- work process must be done by other means. In fact, production efficiency is
' affected more significantly by this portion of the work process.

With this as a background, a number of FMS's have been developed mainly for the
purpose of processing noncircular and circular work objects and put into actual
operation. Although there is no fixed format for classification of FMS, the
fundamental items that must be considered include the type and the quantity of
the work object.

One FMS is a somewhat specialized FMS for the treatment of several types of similar
parts. In this case, the main objective is mass production of a product having
uniformly good quality. Since the work objective is clearly defined in this

_ case, construction of the production line also has a clearly defined guideline.

The mechanical elements that are required for mechanical processing include
machines, cutters, fixtures, and the work data. These elements are by nature

- changeable according to the work object. As a result, a process line with high-
performance characteristics can be constructed. This type of process will be
significantly affected by the work object, so that it appears that a process line
with a somewhat specialized purpose will be easier to organize.

One of the special machine tools which appears to meet these needs is the machining
center with changeable head. 1In contrast to an ordinary NC machine having only

one cutting tool, this machining center consists of an NC machine possessing from
several to several tems of cutting tools attached to a multiple number of special
head units which can be changed automatically. Its production efficiency is said
to be quite distinguished.

At this juncture, special attention must be paid to the following. Cutting tools
used by these machines are usually standard tools, but the head units must be
specially made so that the production plan as well as any plan alterations can
be well managed.

In addition, other types of NC complex machines have also been manufactured for
some special purposes or effects, such as a special NC machine for horing and
facing, a dual-head NC milling machine, and NC complex machinery for machining
and drilling.
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Consideration of Standardization in Construction of Processing Line

Besides the special-purpose FMS's described above, there are many FMS's for mass
production of small, high-precision parts.

The most important consideration related to the design of a processing line is the
line balance--namely, how every machine on the line may be operated with the
highest efficiency. Most NC machines manufactured for use on the processing line
are all-purpose machines with a finite number of cutting tools. Therefore, the
gap between the finite number of cutting tools and the number of cutting tools
that are required for the production of a variety of work objects constitutes

the most important bottleneck.

However, if every part is scrutinized carefully, one will probably discover that
there are ways to get around this bottlemeck. That is to say, in the development
of a part, from design through the manufacturing process, various measures for
production management must be standardized and also "GT-ized." The supporting
technologies to achieve line balance, such as transportation technology, scheduling
technology, and software technology, will definitely play very important roles.

Regardless of format, FMS is moving toward application of sensor technology in
order to achieve uniformly high-quality products.

The role of sensors is to ensure the accuracy of the product and, at the same
time, to achieve stability of the FMS itself. When an unmanned production system
encounters a situation which requires human hands, it must be able to respond
quickly to the situation or, if possible, automatically rectify the situation

and continue production. To be able to do this, it must be in possession of a
means of continuously checking every machine in the system. For example, the
conditions of cutting tools (sharpness, damage) and changes in machine position
(position change in main spindle and screw) must be monitored continuously.

Establishment of Important Software

The technology needed to further raise the standard of FMS in the future is

nothing other than the systems  technology which groups together various techno-
logies related to precision shaping of raw materials, measurements, tooling,
transportation, maintenance, and surveillance. Furthermore, when the system is
being planned--in the so-called design stage--various hardware and software items
must be able to be chosen arbitrarily from a "menu" to suit the needs of the work
objertive. Establishment of such a hardware-software structure is highly desirable.

In other words, the idea of modular structure has begun to permeate the entire
spectrum of functions necessary for the construction of FMS. Important and urgent
themes for immediate attention include those weak spots today such as detection
of cutting tool life and regrinding of cutting tools, automatic setting and deter-
mination of supply routes, automatic loading and unloading operations, automatic
diagnosis and repair, solution of problems related to the removal of chips and
coolant from the angle of structural design and system construction, and more
extensive use of robots. When all these items become reality, one after another,
a brandnew FMS which is quite different from the FMS of today will be born.
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The one technology which is the foundation to all these technologies is software
technology. Growth of this technology will have a profound effect on the develop-
ment of the entire system. Cultivation of software technologists well versed in
mechanical processing knowhow is a time-consuming process. A glimpse of the gap
between FMS today and the image of FMS tomorrow can be caught here.

At any rate, progress can be made step by step if we question and investigate the
human operation in the production system today in minute detail.

At the end of this long jcurney, we wish to find a satisfactory FMS of high
standard, or the ultimate unmanned factory.

[Article by Masahiko Tajima, Head of Sales Department, Materials Circulation
Department, Murata Machinery Industry]

It has been more than 10 years since the appearance of unmanned factories, and
the subject has passed the stage of mere academic discussion and become a topic
on the practical application level. The transfer line, which has already been
perfected for the mass production of a small number of parts, is one of the best
examples of unmanned factory facilities. Although the transfer line is known

for excellent productivity, it lacks the flexibility of a system capable of coping
with the changing demands of customers in changing times.

On the other hand, a variety of NC machine tools and machining centers with
excellent flexibility and reliability have appeared as a result of progress in
electronics technology. These, in combination with CAD and CAM systems which
were developed in time, have brought thg equipment needed for unit construction
to an almost complete level. However, there are still many other problems that
need to be solved before these machines, which though highly functional are still
very expensive, can be economically adopted into a production system with suffi-
cient guarantee that the investment risk will be covered.

With the expanded application of computer technology and the ripening of research
and development efforts by advanced technological groups and industries in recent
years, unmanned factories have become a reality. We have seen them developed
into pilot plants and practical application systems.

Some of the necessary conditions of the unmanned factory system include the very
high reliability of its component machinery and, at the same time, the fact that
the system itself must be able to cope with future expansion and reorganization
both technologically and economically. Various components of the system--including
automatic processing machines, assembly machine equipment, transport equipment
such as conveyors and unmanned vehicles, automatic warehouses in custody of mate-
rials, tools, and workpieces, computer systems which control the movement of these
components, and sensors to gather information--all these must have reached the
same level of technological standards if the system is to function properly.

However, among all of the components mentioned above, development of the transport

system has lagged behind quite significantly. The delay has been caused not so
much by the reliability of each individual transport equipment represented by
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conveyors and unmanned vehicles, but rather by the complexity of the transport
format that exists within the system. The difficulty lies in the development of
universal equipment capable of coping with infinitely variable conditions in the
field, such as the shape and weight of the workpieces to be transported, the route,
the timing of supplies, and the loading and unloading format.

The examples introduced herein illustrate the use of an unmanned vehicle system
having a number of brandnew functions as the key measure in the construction of

an unmanned factory. This is a feat heretofore considered unattainable--namely,

a direct link between the production process and the transport process. This
transport system is capable of coping with a number of changes that may take place
in transport conditions, such as insertion of a workpiece into a production process
and recovery of rejected workpiece. The system has been put into actual operation.

Example A. Assembly, Inspection, and Test Run Lines for Tractor Transmission
(Figure 1) (using three l-ton-capacity unmanned vehicles with a total travel
distance of 300 meters)

According to the production plan, the kit parts marshaled at the exit of an auto-
matic warehouse are supplied to assembly lines I and II. Partially assembled
parts are transported from assembly line I to assembly line II, where the assembly
is completed. Completely assembled parts are then transported to the inspection
line, and those parts which pass inspection are then coupled with an engine in
order to carry out a test run. Those parts which are rejected are returned to
either assembly line I or assembly line II for correction. All transportation
work is carried out by three unmanned vehicles whose movement and information
related to the work process are controlled by a process computer.

Example B. Machine Tool Parts Processing and Assembly Factory (Figure 2) (using
. three l-ton-capacity unmanned vehicles with a total travel distance of 2,300 meters)

These unmanned vehicles are used to supply raw materials to more than 50 NC, MC,
and other types of machine tools, to transport workpieces between machine tools,
to transport finished workpieces to the inspection line, and to transport work-
pieces which have passed the inspection to the automatic warehouse, where parts
waiting to be assembled are kept.

At the assembly line, each assembly station will issue a delivery request to the
automatic warehouse, which will then dispatch parts to the delivery station, from
which the parts will be transported by the unmanned vehicle to the assembly
station that requested them.

The three unmanned vehicles used here move around according to the changes in
work volume of three shifts (24 hours) of process lines and one shift (8 hours)
each of inspection lines and assembly lines. The movement of the unmanned vehicles,
the information concerning completion of work and raw materials waiting to be pro-
cessed, and stock management of the automatic warehouse are all processed by the
process computer. This system is further characterized by the fact that the three
unmanned vehicles are directly connected to the loading and unloading stations

- handling several different shapes of parts.
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! Example C. Passenger Car Body Assembly Line (Figure 3) (using four l-ton-capacity
unmanned vehicles with a total travel distance of 250 meters)

In response to a request issued by each assembly station, an unmanned vehicle
delivers the requested parts from the automatic warehouse in a pallet as a single
unit to the assembly station which requested them. A number of special pallets
are used to accommodate parts of different shapes and sizes, such as doors, front
panels, etc. These pallets of different sizes and shapes are all handled by the
same unmanned vehicle.

Example D. Press Line (Figure 4) (using two 3-ton-capacity unmanned vehicles
with a total travel distance of 220 meters)

The raw material (sheet metal) stored in the automatic warehouse is distributed

to more than 10 stations housing shears, press brakes, punch presses, etc. Work
parts are transported from one station to another, and finished parts are collected.
All information concerning the movement of unmanned vehicles, process management,
and management of stockpiles in the automatic warehouse are processed by micro-
processor.

L (E1) EEA-mEE
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Figure 1 Example A - Conceptual diagram

KEY: (1) Automatic warehouse
(2) Autonmatic charging station
(3) Assembly line 1

(4) Path of unmanned vehicle
(5) Assembly line 2

(6) Inspection line

(7) Test run
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Figure 4 Example D - Conceptual diagram
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[Article by Fumio Hashimoto, Professor of Engineering, Osaka Prefectural Univer-
sity]

The basic technologies involved in automation, which is also known by such expres~ -
sions as mechanization or laborsaving device, include automatic operation, auto-
matic control, and application of electronic computers..

Factory automation was started by the automobile industry. Today, automation is -
practiced by many other industries as well--for example, food processing factories,

candy factories, film factories, pharmaceutical plants, the iron industry, and

many others. .

Automatic operation means that, without use of human hands, a certain object is
automacically processed, assembled, or made to undergo a chemical reaction. Take
a process involving machine tools, for example. A series of machine tools which
operate automatically are arranged according to the order of the work process,

and this series of machine tools is combined with a device which is capable of
transporting the raw materials and semifinished goods so that a chain of operations
can be carried out. There are two forms of operation: One form of operation is

. merely to mass-produce a certain product automatically. Another form of operation
- is called a feedback operation, whereby a product is examined to find out whether
- a set of predetermined conditions is satisfied. If any discrepancies are found,
the signals are fed back to the machine and the machine makes the corrections
automatically until all errors are corrected. Control of this feedback action

is called automatic control; this constitutes the foundation of automation tech-
nology. :
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On the other hand, electronic computers which were used exclusively for scientific
computation in the beginning have in recent years been finding applications in
information processing. This field of application is growing bigger, in propor-
tion with the technological advances. Computers are capable of recording and
storing information for use in operating machinery in factories, in managing the
businesses, and even in many social activities.

'Now, then, what is the present status of automation technology in today's produc-

tion plant, and what are the technologies that are in need of development today?

A completely automated factory is one which carries out its entire manufacturing
process automatically--checking out the raw material or workpiece from the ware-
house, processing it, and turning into finished product. This means that all
basic operational processes such as machining, inspection, transport, and assembly,
as well as the centralized control over these processes, must be done automatically.
To these functions must be added a factory management capability: the capability
to make production plans, issue work orders, and carry out the overall management
of affairs; to make decisions concerning types and numbers of goods and set up a
production schedule according to predicted demand; and to issue work orders to

the manufacturing equipment to manufacture a certain type and number of parts by

a certain date. After the automatic manufacturing operation is set into action,
the progress of each operationmust be constantly checked against the planned
schedule and appropriate measures taken when discrepancies are detected.

Achievement of this kind of complete automation in both production and management
is technologically feasible. Yowever, it has not been realized today. Manu-
facturing technology has achieved quite extensive automation. In the machinery
industry, machine tools have progressed from NC to DNC to CNC and even to AC
(adaptation control). However, automation of machine assembly has been only
partially successful. Various parts-handling operations required in any assembly
process, such as arranging, transferring, positioning, inserting, and putting
together, have not been completely automated yet.

The automation technology in need of development today is the automation of human
faculties, such as the ability to gather information and to make judgments.

Among many human faculties, the sense of sight is heing automated by use of TV
camera, by which the shape and arrangement of objects are recognized and the
position and orientation of objects are determined. The sense of touch, which
detects contact, pressure, slip, and proximity, among other things, can be simu-
lated by various sensors capable of detecting these situations. Further develop-
ment of this type of sensor is urgently desired. Generally speaking, the informa-
tion to be de'ected is nonelectric. This information cannot be fed directly into
such information processing devices as micons. Therefore, the information must
be detected and then turned into an electrical signal immediately, so that the
data may be processed by the computer.

There is a great variety of sensors. These sensors must be skillfully combined
so that the circumstances of production process may be truthfully captured and

the production process properly controlled. In other words, a function that is
indispensable for the assembly process and the inspection process is the capability
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to process various signals coming from various sensors, to interprete commands,
to set up sequences, and to take proper action in response to the environmental
stimuli. There are still many unsolved problems related to manipulators when
compared with human beings--for example, the arrangement of joints in the manipu-
lator, the determination of various link elements, dynamic analysis of multijoint

- linkage, the development of algorithms for computer control and application tech-
nology of machine system, just to name a few.

In addition, state surveillance technology for preventive, positive maintenance

is also indispensable for factory automation. Surveillance technology includes

sensor technology in relativn to microcomputers, system technology which captures

- the entire production activity of the production system, abnormality forecast
technology, diagnosis technology, and automation technology for rationalization
of maintenance and protection of equipment and facilities. Moreover, products
must be diversified in response to diversified demands. Thus a technology for
automated, small-scale production of diversified goods, a production facility
wiiich is different from the conventional mass production facility for the produc-
tion of 2 single object, and production management technoiogy for small-scale
production of diversified goods are all in need of development. An assembly

- technology which is universally applicable to small-scale production of diversified
goods is also necessary.

On the other hand, computers are being used for factory management in many ordinary
machine-processing factories in the field of production management. However,
computers have not yet completely taken over the entire management process,
- including planning the production process, assigning work to the production
facilities, making decisions concerning the daily work sequence, and issuing work
orders. In the iron and steel industries, computer-controlled production manage-
ment is being practiced in part. The factory operation is controlled on line,
in order to manufacture products with uniform quality according to plan. Many
problems need to be solved before this form of operation can be applied to a
factory practicing small-scale production of diversified goods.

Delay in the development of peripheral equipment which will maintain surveillance
over daily operations and will keep records of the actual production process on
site is also quite conspicwus. This information must be collected and processed
in time by the central computer which, in turn, will issue action commands appro-~
priate to the circumstances. If any one of the production facilities should break
down, a timely command appropriate for the circumstance must be issued, so that
the flow of process may be rerouted. It must also carry out production management,
providing timely supply of parts to the assembly factory and keeping the stockpile
as small as possible. Development of both software and hardware for application
of computers in the area of management is strongly desired.

So far, we have discussed automation of production activities using mainly machine
processing as an example. Development of machining centers is one of the most
typical practical examples of automation. A group of machine tools in combination
with a pallet magazine are controlled by a central computer. An example of a

- system which is in actual operation runs as follows: When the descriptions of
an ordered product are fed into a computer, they are broken down into parts and

67

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300100042-1



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300100042-1

FOR OFFICIAL USE ONLY

checked against the inventory, and arrangements are made for its production.

The raw materials are taken out of an automatic warehouse by means of an automatic
conveyor and then transported by an automatic transport system to the process
1ine. The diversified production lines consist of a DNC system in which each

NC machine completely processes the work automatically. On site, the raw mate-
rials and semifinished goods are handled by manipulators. The flow of work

being processed is firmly under control, and the finished parts are transported

to the assembly factory. Products are assembled automatically according to the
assembly schedule, automatically inspected, painted, packaged, and then shipped.

This type of system works well only when the flow of material and information is
harmoniously matched. The technical information system consisting of product
design and process design, the management information system consisting of produc-
tion plans, load plans, and daily schedules, and the material flow system which
handles the movement of materials from raw to finished form must all be compatible
with one another.

COPYRIGHT: Nihon Keizai Shimbunsha 1981
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SCIENCE AND TECHNOLOGY

ENTRY OF PRIVATE SECTOR INTO DATA COMMUNICATION INDUSTRY UNDER STUDY
Feasibility Study
- Tokyo NIHON KEIZAI SHIMBUN in Japanese 4 Jan 81 p 1

[Text] Minister of Posts and Telecommunications Yamauchi issued a directive

to Nippon Telegraph and Telephone Public Corporation (NTTPC) to examine the
de-control of transborder data flow. Japan's domestic communication business
is a NTTPC monopoly. In recent years there has been a growing feeling in the
industrial and academic circles that the civilian business sector ought to be
allowed to participate in data communication field and that users will benefit
from the competition in services among NTTPC and private data communication
businesses. The minister's directive was issued in response to this upsurge of
opinion. NITPC accepted the minister's instruction and will conduct a full-scale
examination of this issue. It is expected that some sort of conclusion will be
published before the end of 1981.

The instruction from Minister Yamauchi stipulated that NTTPC conduct a comparison
study of the current state of its data communication service, and criticisms
addressed to it and the substance of the de-monopolization argument with a view
to deciding how far civilian enterpreneurial participation may be authorized.
Minister Yamauchi states that, "Should permitting entry of civilian enterpreneurs
into the data communication sector lead to a red balance sheet for NTTPC's data
communication department with the result of higher telephone charges, then such
a move would not be desirable."” However, he also indicated that circuits should
be opened up within limits--in so far as such a move would not cause NTTPC's data
communication section to go into a deficit.

Minister Yamauchi also disclosed that the Ministvy of Posts and Telecommunications
intends to investigage (1) the extent of permissible civilian enterpreneurial
participation—-up to which service level should such participation be allowed;

and (2) the method for deciding the operational format, geographical distribution
and numerical limitation of participating businesses and so on in the event of
allowing added value DP enterprises (businesses that would lease NTTPC's circuits
in order to sell communication services) to come in; and to confer with NITPC with
regard to these matters. Moreover, in regard to laws and regulations concerning
this issue, his Ministry will investigate whether or not circuits can be opened
within the framework of the existing regulations (public telecommunication law

and so on) which stipulated NTTPC's monopoly. The ministery, however, declared
that if need be, he is open to amending the law.
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The noteworthy item in all this is that the survey topics include recognition of
added value communications enterprises. Once it goes through, NTTPC's monopoly
will in fact be broken and a new communication service industry will be established.
From the user's point of view, the introduction of competitive principle into

data commnication field means possibility of access to highly sophisticated
communications services at a low cost.

Even if the added value communication business is not authorized, many new
alternative utilization formats--which will effect broad rationalization of data
communication among businesses——are possible: (1) A user of a private line may
offer communication services to others in addition to using it himself., (2) A
private circuit network which joins enterpremeurial groups and/or communication
network of private circuits joining related businesses--from manufacturers to
retailers——may be established. Thus, future developments will be closely watched.

Will NTTPC's Monopoly Be Broken?

(Commentary) In data communications two alternative courses are offered:
(1) a public data communication network in which anyone may participate by simple

- subscription and (2) private circuit that can be rented from NTTPC and with which

. one can establish an unique private network. The present directive by the Minister
of Posts and Telecommunications has to do with deregulation of the private network.

With regard to the use of a private line, at present following practices are in
principle prohibited: (1) "third party use"--use by persons or businesses who
are not leasing the line, (2) "common use'"--use by multiple number of persons

or businesses, and (3) "reciprocal linking—1linking up with a line leased by
another. When these restrictions are removed, it would be possible to lease a
circuit from NTTPC and offer services identical to those offered by NTTPC in
competition--that is to say, NTTEC's monopoly will be broken. The fact that
the Minister of Posts and Telecommunications pressed for softening of regulation
not only means dissolution of NTTPC's monopolistic control of the data communi-
cations field but also signifies that the Japanese Government's policy regarding
data communication is about to change.

In the United States today where comunication is generally (in principle) free,
there are two added value communication firms in operation--TIMENET and TELENET.
The fact that the services marketed by these two firms are available at low

cost spurred rapid development of the American information industry. For example,
the NEW YORK. TIMES' data bank operation was in the red in the beginning, but as

a result of making use of the above noted low cost service and the subsequent
decrease in the communication cost, it's diffusion was rapid and now, it is
running smoothly.

Each year, for the last 3 years, the Ministry of Posts and Telecommunications
has been studying the "Data Com-unications Regulatory Plan" (temporary desig-
natfon) for presentation at the Diet--a program aimed at opening a portion of
private line but it has not been able to coordinate the matter with NTTPC and
the related governmental organs to bring it into reality. As the minister's
instruction calls for a broader de-regulation than the previous ''Data Communica-
tions Regulatory Plan"--for instance, it includes added value communication in
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its program--significant resistance from NTTPC is antitipated. But the
circumstances now are so vastly different from the previous attempts——informal
designation of Hisashi Shinto, a man from the civilian sector, as the new
president of NTTPC and the Japan Federation of Economic Organizations and the
industrial world clamoring for de-regulation and a political level adjudication
is working along the same line-~that there is a strong possibility that a major
de-regulation program will be implemented.

COPYRIGHT: Nihon Kaizai Shimbunsha 1981
NIHON KEIZAI SHIMBUN'Editorial
Tokyo NIHON KEIZAT SHIMBUN in Japanese 13 Jan 81 p 2

[Editorial: "Meaning of Information Society and Data Communication Line
De-Regulation"]

[Text] Minister of Posts and Telecommunications Yamauchi recently. directed
Nippon Telegraph and Telephone Public Corporation (NTTPC) to study the question
of to what extent de-regulation of communication ecircuits is possible. De-
regulation of communication circuits is seen as an epoch-making direct "plus"

for the data communication service industry. But that is not all of it.

Thought materials procurement question was resolved toward the end of last year,
the second battle over the U.S.-Japan telecommunications system~-which is expected
to take place later this year--was the real issue of the line de-regulation.

In other words, the currently effective Japanese telecommunications law has become
- obsolete in the light of rapid advancement in telecommunications technology and
the time has come to implement basic overhauling of the law. Moreover, it is
expected that circuit de-regulation will speedily ‘expand the exchange of infor-
mation--both qualitatively and quantitatively as well as in terms of distance.

The issue of "public disclosure of information" must be discussed with full
consideration paid to the direction that this kid of technologlal and systematic
reformation is taking.

The Japanese telecommunications law is based on the concept of telephone
conversation service under NTTPC's monopolistic control. Though data communication
service articles were appended to the law, they are strictly appendages and

merely recognize civilian data communication under strict restrictions.

Induction of digital principle into communications technology has enabled a

much larger data volume flow than a mere telephone conversation. Nevertheless,
data communication is theated as a step-child. That is the first problem.

Danger of Information Monopoly
NTTPC is, however, not unaware of this state of affairs. To the contrary,
it is well informed regarding the potential of data communication service

and hopes to commercialize it on its own. That is the root of the second
problem.
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As a result of leveling of telecommunication network diffusion, in order for
NTTPC to further increase its revenue, it must rely either on increased telephone
charges or on launching an enterprise in fields other than telephone. Its move
to enter the information industry can be seen as a defensive maneuver in terms

of its business operation. But NTTPC must not forget that it has monopoly of
telecommunication netowrks. It can use its own communication network at will

to develop a new information system. The civilian information enterprises, on
the other hand, must pay a high circuit access fee and the use thereof, too, is
strictly regulated.

NTTPC as often said that although it will supply data communication lines, it
will not compile data, and therefore, it will not become an added value
communications business. Indeed, it is true that DEMOS (Scneitific and
Technological Tabulation Service) and DRESS (Retail and Stock Management
Service) developed by NITPC do fall into this classification. ICAS (Internatiomal
Computer Access Service) and VENUS (International Public Data Communication
Service) that it has developed in cooperation with the International Telegraph

- and Telephone Corporation, too, merely involve offering of circuits, at least at
the present time.

But in the case of CAPTAINS (Ideographic and Diagrammatic Communications Network
System), already at a testing stage and about to be commercialized,data supplied
from outside are stored, processed and sent; and it is possible to use DRESS AND
DEMOS as data banks. There is a danger of circuit monopoly leading to information
monopoly.

This fact and the criticism from the United States have a common feature. In
the case of the United States, the telecommunication networks are operated by
civilian enterprises and thus free access to circuits is accepted as a matter
of course. Long distance costs--even if one pays a circuit access fee——is
unbelievably low. Moreover, whereas in Japan the "private line contract" does
not recognize access of the same line to others (general users) and the use is

- restricted to "private" users, American telephone companies are simply a common

- career and the information industry is in the hands of VAN (valuec added network)
businesses.

The American VAN businesses have been trying to make inroads into Japan for a
long time but up to now, they have been hampered in their efforts by the thick
barrier put up by NTTPC. Therefore it is certain that this issue will come up
as an important topic for debate in Japan-U.S. negotiations in the future. One
should take heed of the fact that the circumstances now are entirely different
from last year's materials procurement issue where high level technology and a
large market were already in existance in Japan. The largeness and the strength
of the United States—-not evident for sometime--is once again demonstrated in
the U.S. data communications industry. This is a result of none other than
NTTPC's long-standing and complacent monopoly system which has delayed the growth
of the Japanese value added communications industry.

Circuit De—-Control Is a Welcome Event, But...
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Although communication circuit de-control request came entirely too late as

it was, it is doubtful that without a directive from the Minister of Posts

and Telecommunications, NTTPC would never have initiated the move on its own.

In this sense, the minister's proposal ought to be applauded but because circult
de~control had been delayed by approximately 20 years, Japan faces a big problem.
Twenty years ago, de-control on solely domestic basis would have worked with
minor adjustments. But today, it is not so simple. Domestic de-control is
directly tied to overseas de-control. A good deal depends on one's evaluation
of the technological level of data communications industry in Japan and how one
interprets the peculiarity of the Japanese DP market. However, the optimistic
view that circuit de~control will bring nothing but good to the Japanese data
communications industry--though that may indeed be so in the long run~-may be
unwarrantable in the short run.

NITPC may perhaps want to take on the powerful U.S. data communications enterprises
on its own. In that event, the match may be quite well balanced, if we are only
considering the power factor. But then, the Japaness civilian data communications

- industry would not develop. It would only promote national monopoly of information
which is a point of concern. In advancing the circuit de-control policy the
government ought to have both the long-term perspective and the short-term focus.
That would be the realistic and proper course to take.

Over the question of regulations governing public disclosure of information, debate
over what exactly is information has flourished. In the course of it, the most
salient misconception was the opinion that uniform and concise information ought

to be prepared by selecting and eliminating injurious and useless infromation

or duplicate information from among the voluminous amoutn of data. The wording

of it appears to be truly efficient and one feels as if the essence of beneficial
information would emerge thereby. But this argument disregards the question of

who decides what is beneficial and what is injurious. What is the standard for
selection and elimination in an effort to draw up a compact information.

In a free information society, voluminous data representing various viewpoints,
perspectives, circumstances are generated and processed. The selection of data
ought to be left to the initiative of free citizens. Govermment should not
direct or coerce in this field. The Government's power will be further streng-
thened by monopolizing data. All the more reason why further concentration of
data ought to be avoided.

COPYRIGHT: Nihon Keizai Shinbunsha 1981

LDP Commi ttee
Tokyo NIKKAN KOGYO SHIMBUN in Japanese 5 Feb 81 p 14
[Text] Tte Liberal Democratic Party's policy body regarding information industry--
League of Diet Representatives for Promotion of Information Industry (chairman:
Masashi Kuranari, Member of the Lower House. Membership total - 170) has decided

to establish a Line Data Processing Committee in order to seriously tackel the
de-control of DP line. The League will appoint a committee chairman in the near
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future; at the same time, it will hold research symposiums at regular intervals
amd whlle working fn close conjunction with the Japan Federation of Economic
Organizations (chairman: Kisaburo Ikeura, Nippon Kogyo Ginko President), it
will re-examine the problems relating to de—control of DP lines over an extended
period. The plan is to establish a League policy regarding this matter by the
end of this year. Japan's domestic DP industry is a monopoly of the Nippon
- Telegraph and Telephone Public Corporation (NTTPC). In recent years, the opinion
that the civilian business sector's participation in data communication in
competition with NTTPC is the desirable course of action for the users, is
becoming dominant in the industrial and academic circles. Immediately after
the New Year, Minister of Posts and Telecommunications Yamauchi directed NTTPC
to examine the issue of significant DP line de-control and thereby quickened the
pace of events. The fact that the League has now decided to take up this issue
indicates that the DP line de-control will be scrutinized at the political level.
Heated debate is anticipated over the question of whether DP line de-control
will be implemented within the frameowrk of the existing law (public tele-—
communications regulations) or will involve revision of the existing law.

Data comnmunication involves sending of information and data via telephone line
hooked up to a computer. As of the end of 1979, 4789 systems--such as deposit
receipts and payments of banking institutions and transportation services seat
reservation--have been developed. The above figure represents the 15-fold
expansion from the time of initial recognition of data communication in the public
telecommunications regulations (1971). Ninety percent of this number, however,
is employed within individual businesses and use in intrabusiness communication
and among the general public has not advanced significantly. Data communication
industry operates under a competitive format involving NTTPC, IBM, Fujitsu, 1ltd.
and so on (total of 83 firms). There have been complaints from the industry at
large that the regulations are too restrictive and that they hamper business
expansion. Moreover, compared to other countries Japan's communication line use
cost is high and some feel that for Kokusai Denshin Denwa (KDD) to pour in profit
from its monopoly operation into data processing field is unfair competition.

As a result, Minister of Posts and Telecommunications Yamauchi directed NTTPC
_ to de-control its DP circuits. It ruges re-examination of NTIPC's data communi-
cations service as it stands today and the critidisms and monopoly-moderating
proposals addressed against the existing practice. It calls for a decision as
to how far the civilian entrepreneurial participation can be allowed. The
Ministry intends to confer with NTTPC as to (1) what level of service the civilian
DP businesses may be allowed to offer the (2) the operational format, regional
distripution, number of participating firms and so on in the event of recognizing
added value communications industry which will lease lines from NTTPC.

In view of the circumstances, the League has decided to survey and study the
opinions of industrial policy planning forums, scholars, NTTPC and the communi-
cations equipment manufacturers. It hopes to make this issue one of the chief
pillars of the Liberal Democratic Party platform for the next year (1982).
COPYRIGHT: Nikkan Kogyo Shinbunsha
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